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01900b 06/05/2006 Statement of Non-Inclusion of Asbestos Containing Material (E/A

After Design)

City Standard Technical Specifications

Series 100 – Earthwork
102S 08/20/2007 CLEARING AND GRUBBING
111S 09/26/2012 EXCAVATION
130S 09/26/2012 BORROW
132S 08/20/2007 EMBANKMENT

Series 200 – Subgrade and Base Construction
201S 08/20/2007 SUBGRADE PREPARATION
206S 09/26/2012 ASPHALT STABILIZED BASE
210S 02/24/2010 FLEXIBLE BASE
220S 02/24/2010 SPRINKLING FOR DUST CONTROL
236S 08/20/2007 PROOF ROLLING

Series 300 – Street Surface Courses
301S 08/20/2007 ASPHALTS, OILS AND EMULSIONS
306S 02/24/2010 PRIME COAT
307S 02/24/2010 TACK COAT
313S 02/24/2010 CLEANING AND/OR SEALING JOINTS AND CRACKS (ASPHALTIC

CONCRETE)
340S 09/26/2012 HOT MIX ASPHALTIC CONCRETE PAVEMENT
360S 09/26/2012 CONCRETE PAVEMENT

VOLUME 2

Series 400 – Concrete Structures and Miscellaneous Concrete
401S 09/26/2012 STRUCTURAL EXCAVATION AND BACKFILL
403S 09/26/2012 CONCRETE FOR STRUCTURES
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405S 11/13/2007 CONCRETE ADMIXTURES
406S 09/26/2012 REINFORCING STEEL
408S 11/13/2007 CONCRETE JOINT MATERIALS
430S 11/15/2011 P.C. CONCRETE CURB AND GUTTER

Series 500 – Pipe and Appurtenances
509S 09/26/2012 EXCAVATION SAFETY SYSTEMS

Series 600 – Environmental Enhancement
601S 11/14/2016 SALVAGING AND PLACING TOPSOIL
602S 06/16/2008 SODDING FOR EROSION CONTROL
604S 01/04/2016 SEEDING FOR EROSION CONTROL
606S 06/21/2007 FERTILIZER
608S 09/26/2012 PLANTING
609S 01/04/2016 NATIVE GRASSLAND SEEDING AND PLANTING FOR EROSION

CONTROL
610S 12/07/2018 PRESERVATION OF TREES AND OTHER VEGETATION
620S 01/04/2016 FILTER FABRIC
632S 11/26/2001 STORM INLET SEDIMENT TRAP
641S 06/21/2007 STABILIZED CONSTRUCTION ENTRANCE
642S 09/01/2011 SILT FENCE

Series 700 – Incidental Construction
700S 09/26/2012 MOBILIZATION
701S 09/26/2012 FENCING
702S 05/20/2002 REMOVAL AND RELOCATION OF EXISTING FENCES
720S 09/26/2012 METAL FOR STRUCTURES
721S 09/26/2012 STEEL STRUCTURES
723 09/26/2012 STRUCTURAL WELDING

Series 800 – Urban Transportation
802S 09/26/2012 PROJECT SIGNS

Special Provisions to City Standard Technical Specifications
SP 602S 04/23/2021 SODDING FOR EROSION CONTROL
SP 604S 04/23/2021 SEEDING FOR EROSION CONTROL
SP 608S 04/23/2021 PLANTING

Special Specifications

Division 2 – Site Construction

02824 11/11/2020 ORNAMENTAL FENCES AND GATES
02833 11/11/2020 DECORATIVE METAL GATES

Division 9 – Finishes

09902 08/06/2020 PAINTING AND PROTECTIVE COATINGS

Division 16 – Electrical

16140 07/13/2021 SWITCHBOARDS
16150 07/13/2021 RACEWAYS, FITTINGS, AND SUPPORTS
16200 07/13/2021 WIRING (600 VOLTS AND BELOW)
16250 07/13/2021 BOXES AND CABINETS
16300 07/13/2021 WIRING DEVICES
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16350 07/13/2021 LIGHTING
16500 07/13/2021 PANELBOARDS
16550 07/13/2021 GROUNDING
16800 07/13/2021 CALIBRATION, TESTING, AND SETTINGS

Division 328 – Landscaping

328400 04/23/2021 LANDSCAPE IRRIGATION

VOL. 3 of 3 08/2019 MBE/WBE Procurement Program Package

END
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ITEM NO. 401S
STRUCTURAL EXCAVATION AND BACKFILL

401S.1 - Description

This item shall govern the excavation for placement of structures, except pipe sewers, the disposal of
such excavated material and the backfill around completed structures to the level of the original ground or
grade indicated on the Drawings. The work shall include all necessary pumping or bailing, sheathing,
drainage, and the construction and removal of any required cofferdams. Unless otherwise indicated on
the Drawings, the work included hereunder shall provide for the removal of old structures or portions
thereof (abutments, buildings, foundations, wingwalls, piers, etc.), trees and all other obstructions
necessary to the proposed construction.

Where excavation is not classified, it will be grouped under "Unclassified Structural Excavation", which
shall include the removal of all materials encountered regardless of their nature or the manner in which
they are removed.

Where excavation is classified, it shall be classed as "Common Structural Excavation" or "Rock Structural
Excavation" in accordance with the following criteria:

"Common Structural Excavation" shall include the removal of all materials other than rock.

"Rock Structural Excavation" shall include the removal of firm and compact materials that cannot be
excavated with power equipment, without first being loosened or broken by blasting, sledging or drilling.

This specification is applicable for projects or work involving either inch-pound or SI units. Within the text
and accompanying tables, the inch-pound units are given preference followed by SI units shown within
parentheses.

401S.2 - Submittals

The submittal requirements of this specification item may include:

Supplier and certified test results for fine aggregate/sand material

Supplier and certified test results for flexible base material

Mix design and test results for lime stabilized subgrade material

Mix design and test results for Class J Concrete Base

Supplier and certified test results for granular material (coarse aggregate, foundation rock and pea gravel)

Mix design and test results for cement-stabilized backfill

Mix design and test results for controlled low strength material (CLSM)

Excavation Safety System Plan for proposed cofferdams, trench excavation and special shoring
installations

401S.3 - Materials

A. Sand
1. Fine aggregate sand shall be Grade 1 conforming to Standard Specification Item No. 302S,

"Aggregates for Surface Treatments".
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2. Native Sand shall be local material obtained from approved sources and subject to the approval
of the Engineer or designated representative.

B. Flexible Base
Flexible base shall conform to the requirements of Standard Specification Item No. 210S, "Flexible
Base".

C. Lime Stabilized Base
Lime stabilized base shall conform to the requirements of Standard Specification Item No. 202S,
"Hydrated Lime and Lime Slurry" and Item No. 203S, "Lime Treatment for Materials in Place".

D. Concrete Base
Concrete base shall conform to a Class J Concrete as defined in Standard Specification Item No.
403S, "Concrete for Structures".

E. Granular Material
1. Coarse aggregate shall conform to the requirements of section 403S.3.C of Standard

Specification Item No. 403S "Concrete for Structures".

2. Foundation Rock

Foundation rock shall be well graded, hard, durable coarse aggregate ranging in size from 2 to
6 inches (50 to 150 mm).

3. Pea Gravel

Pea gravel shall consist of hard, durable, opaque gravel, free of clay, loam, sand or other
foreign substances, ranging in size from ¼ inch to 3/8 inch (6.4 to 9.5 mm) conforming to ASTM
C 33.

F. Cement Stabilized Backfill
Cement stabilized backfill shall contain aggregate, water and a minimum of 7% hydraulic cement
based on the dry weight of the aggregate in accordance with TxDoT Test Method Tex-120-E, "Soil-
Cement Testing. Unless directed otherwise on the Drawings, the aggregate shall be clean sand
approved by the Engineer or designated representative.

G. Controlled Low Strength Material
Controlled low strength material (CLSM) shall conform to Standard Specification Item No. 402S,
"Controlled Low Strength Material" and shall be approved by the Engineer or designated
representative.

401S.4 - Construction Methods

A. Erosion Control and Tree Protection
Prior to commencement of this work, all required erosion control and tree protection measures
indicated on the Drawings shall be in place. The existing utilities shall be located and protected as
specified in the Standard Contract Documents, Section 00700, "General Conditions" and/or indicated
on the Drawings. A permit shall be required when utility adjustments are to be made in preparation
for construction in the right-of-way, as specified in Section 5.2.0 of the City of Austin Utilities Criteria
Manual.

Areas within the construction limits indicated on the Drawings shall be cleared of all trees, stumps,
brush, etc., except trees or shrubs scheduled for preservation which shall be carefully trimmed as
directed by the Engineer or designated representative, in accordance with Standard Specification
Item No. 610S, " Preservation of Trees and Other Vegetation" and shall be protected from scarring,
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barking or other injuries during construction operations. All exposed cuts over 2 inches (50
millimeters) in diameter, exposed ends of pruned limbs or scarred bark shall be treated with an
approved asphalt material within 24 hours of the pruning or injury.

Construction equipment shall not be operated nor construction materials stockpiled under the
canopies of trees, unless otherwise indicated on the Drawings and/or specified in the Contract
Documents. Excavation or embankment materials shall not be placed within the drip line of trees
until tree wells are constructed.

Within the construction limits or areas indicated, all obstructions, stumps, roots, vegetation,
abandoned structures, rubbish and objectionable material shall be removed to the following depths:

1. In areas to receive 6 inches (150 mm) or more embankment, a minimum of 12 inches (300 mm)
below natural ground.

2. In areas to receive embankment less than 6 inches (150 mm), a minimum of 18 inches (450
mm) below the lower elevation of embankment, structure or excavation.

3. In areas to be excavated a minimum of 18 inches (450 mm) below the lower elevation of the
embankment, structure or excavation.

4. In all other areas a minimum of 12 inches (300 mm) below natural ground.

When abandoned storm drains, sewers or other drainage systems are encountered they shall be
removed as required to clear the new structure and plugged in a manner approved by the Engineer
or designated representative.

Holes remaining after removal of all obstructions, objectionable material, trees, stumps, etc. shall be
backfilled with select embankment material and compacted by approved methods. All cleared and
grubbed material shall be disposed of in a manner satisfactory to the Engineer or designated
representative. Unless otherwise provided, all materials as described above shall become the
property of the Contractor and removed from the site and disposed of at a permitted disposal site.

Burning materials at the site shall conform to Standard Contract Document Section 01550, "Public
Safety and Convenience".

B. Excavation
1. Excavation shall be done in accordance with the lines and depths indicated on the Drawings or

as established by the Engineer or designated representative. Unless otherwise indicated on the
Drawings or permitted by the Engineer or designated representative no excavation shall be
made outside a vertical plane 3 feet (0.9 meter) from the footing lines and parallel thereto.

When structures are installed in streets, highways or other paved areas, the pavement and base
shall be cut to neat lines. After completion of the excavation and backfilling, the pavement structure
shall be restored to the satisfaction of the Engineer or designated representative.

2. Slopes, benching, sheeting, bracing, pumping and bailing shall be provided as necessary to
maintain the stability and safety of excavations up to 5 feet (1.5 meters) deep. Excavation
protection for excavations deeper than 5 feet (1.5 meters) shall be governed by Standard
Specification Item No. 509S, "Excavation Safety Systems".

3. Excavation shall conform to elevations indicated on the Drawing or raised or lowered by written
order of the Engineer or designated representative, when such alterations are judged proper.
When it is deemed necessary to increase or decrease the plan depth of footings, the alterations
in the details of the structure shall be as directed by the Engineer or designated representative.
The Engineer or designated representative shall have the right to substitute revised details
resulting from consideration of changes in the design conditions.

4. When a structure is to rest on an excavated surface other than rock, special care shall be taken
not to disturb the bottom of the excavation and the final excavation to grade shall not be
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performed until just before the footing is placed. Equipment selected and used by the Contractor
for excavation which results in disturbance of what was otherwise stable subgrade material, as
shown by laboratory tests, will not be used as a justification for payment for excavating to extra
depth or for payment for stabilizing materials which may be ordered by the Engineer or
designated representative.

5. Excavated material required to be used for backfill may be deposited by the Contractor in
storage piles as indicated on the Drawing or at points convenient for its rehandling during the
backfilling operations, subject to the approval of the Engineer or designated representative, who
may require that the survey center line of the structure and the transverse or hub line of any unit
of the structure be kept free of any obstruction. The Contractor shall adjust any stockpiles, to
facilitate surveying and the work of other Contractors working in the immediate proximity, as
directed by the Engineer or designated representative.

6. Excavated material required to be wasted shall be disposed of as directed by the Engineer or
designated representative, in a manner which will not obstruct the stream or otherwise impair
the efficiency or appearance of the structure or other part of the work.

7. For all single and multiple box culverts, pipe culverts, pipe arch culverts and box sewers of all
types, where the soil encountered at established footing grade is a quicksand, muck or similar
unstable material, the following procedure shall be used unless other methods are indicated:

a) The depth to which unstable material is removed will be determined by the Engineer or
designated representative. It will not exceed 2 feet (0.6 meter) below the footing of culverts
that are 2 feet (0.6 meter) or more in height and will not exceed the height of culverts for
those less than 2 feet (0.6 meter) high. Excavation shall be carried at least 1 foot (0.3
meter) horizontally beyond the limits of the structure on all sides. All unstable soil removed
shall be replaced with suitable stable material, in uniform layers of suitable depth for
compaction as directed by the Engineer or designated representative. Each layer shall be
wetted, if necessary and compacted by rolling or tamping as required to provide a stable
foundation for the structure. Soil, which has sufficient stability to properly sustain the
adjacent sections of the roadway embankment, will be considered a suitable foundation
material.

b) When, in the opinion of the Engineer or designated representative, it is not feasible to
construct a stable footing as outlined above, the Contractor shall construct it by the use of
special materials, such as flexible base, cement stabilized base, cement stabilized rockfill
or other material, as directed by the Engineer or designated representative. This work will
be paid for as provided in Section 401S.9, "Payment".

8. When the material encountered at footing grade of a culvert is found to be partially rock or
incompressible material and partially a compressible soil which is satisfactory for the foundation,
the incompressible material shall be removed for a depth of 6 inches (150 mm) below the
footing grade and backfilled with a compressible material similar to that used for the rest of the
structure.

9. When the material encountered at footing grade of a bridge bent or pier is found to be partially
of rock or incompressible material, and partially of a compressible material, the foundation shall
not be placed until the Engineer or designated representative has inspected the footing and
authorized such changes found necessary to provide an adequate foundation.

401S.5 - Bridge Foundations and Retaining Walls

The material below the bottom of the footing grade shall not be disturbed. Backfill material shall not be
used to compensate for excavation that is extended below the proposed footing grade. When excavation
is carried below the proposed footing grade, the over excavated area shall be filled with concrete at the
time the footing is placed. The additional concrete placement shall be at the Contractor's sole expense.

When required by the Engineer or designated representative, cores shall be taken to determine the
character of the supporting material(s). The cores shall be taken when the excavation is nearing
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completion and shall be an intact sample adequate to judge the character of the founding material. The
cores shall be acquired at a minimum depth of 5 feet (1.5 meters) below the proposed footing founding
grade.

When the founding stratum is rock or other hard material, all loose material shall be removed and the
founding grade cleaned and cut to a firm surface that is level, stepped or serrated as directed by the
Engineer or designated representative. All soft seams shall be cleaned and filled with concrete at the time
the footing is placed.

When the material at the footing grade of a retaining wall, bridge bent or pier is a mixture of compressible
and incompressible material, the foundation shall not be placed until the Engineer or designated
representative has inspected the excavation and authorized changes to provide a uniform bearing
condition.

401S.6 - Cofferdams

The term cofferdams, whenever used in this specification, designates any temporary or removable
structure constructed to hold the surrounding earth, water or both, out of the excavation, whether the
structure is formed of earth, timber, steel, concrete or a combination of these. It includes earthen dikes,
timber cribs, any type of sheet piling, removable steel shells and the like and all necessary bracing and it
shall be understood also to include the use of pumping wells or well points for de-watering. The cost of
cofferdams, when required, shall be included as a part of the bid price for excavation.

It is the intent of this specification to require that a suitable cofferdam be provided, when necessary, to
insure that the foundation may be placed in a dry condition, as to preclude sliding and caving of the walls
of the excavation. The cofferdam shall conform with the requirements of Standard Specification Item No.
509S, "Excavation Safety Systems" and shall provide a safe work area with sufficient clearance for the
construction, inspection and removal of required forms and, if necessary, sufficient room to allow pumping
outside the forms. Where no ground or surface water is encountered, the cofferdam need be sufficient
only to protect the workers and to avoid cave-ins or slides beyond the excavation limits.

Unless otherwise indicated on the Drawings, cofferdams shall be removed by the Contractor after the
completion of the substructure without disturbing or marring the structure.

401S.7 - De-Watering

Structures shall not be constructed or placed in the presence of water unless otherwise approved by the
Engineer or designated representative. Precast members, pipe and concrete shall only be placed on a
dry, firm surface. Water shall be removed by bailing, pumping, well-point installation, deep wells,
underdrains or other approved method.

When structures are approved for placement in the presence of water, standing water shall be removed in
a manner that shall preclude the possibility of the movement of water through or alongside any concrete
being placed. Pumping or bailing will not be permitted during the placing of concrete or for a period of at
least 36 hours thereafter, unless from a suitable sump separated from the concrete work by a water-tight
wall.

Pumping or bailing during placement of seal concrete shall only be allowed to the extent necessary to
maintain a static head of water within the cofferdam. De-watering inside a sealed cofferdam shall not
commence until the seal has aged a minimum of 36 hours.

When the bottom of an excavation cannot be de-watered to the point that the subgrade is free of mud or it
is difficult to keep the reinforcing steel clean a stabilizing material (e.g. flexible base, cement-stabilized-
backfill or lean concrete) shall be placed in the bottom of the excavation. When a lean concrete is used,
the concrete shall include a minimum of 275 Pounds of cement per cubic yard (163 kilograms of cement
per cubic meter) and be placed to a minimum depth of 3 inches (75 mm). Stabilizing material that is
placed for the convenience of the Contractor will be at the Contractor's own expense.
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401S.8 - Backfilling

A. General
As soon as practicable, all portions of excavation not occupied by the permanent structure shall be
backfilled. Back-fill material shall be free from stones large enough to interfere with compaction,
large or frozen lumps that will not break down readily under compaction, wood or other extraneous
material. Backfill material shall be approved by the Engineer or designated representative.

That portion of backfill which will support any portion of completed roadbed, retaining wall or
embankment shall be placed in layers not more than 8 inches (200 mm) in depth (loose
measurement) and shall be compacted to meet the density requirements of the roadbed, retaining
wall, embankment material, or as indicated on the Drawings.

That portion of backfill which will not support any portion of completed roadbed or embankment shall
be placed in layers not more than 10 inches (250 mm) in depth (loose measurement) and shall be
compacted to a minimum of 95 percent of maximum density as determined by TxDoT Test Method
Tex-114-E and the re-excavated to the proper grade and dimensions.

If the excavation has been made through a hard material resistant to erosion, the backfill around
piers and in front of abutments and wings may be ordered by the Engineer or designated
representative to be of stone or lean concrete. Unless otherwise indicated on the Drawings, such
backfill shall be paid for as extra work.

That portion of the backfill which will support any portion of the roadbed, retaining wall or
embankment shall be placed in uniform layers not more than 8 inches (200 mm) in depth (loose
measurement) and shall be compacted to a minimum of 95 percent of maximum density, as
determined by TxDoT Test Method Tex-114-E and then re-excavated to the proper grade and wetted
uniformly to the moisture content required to obtain the specified density and shall be compacted to
that density by means of mechanical tampers or rammers, except that the use of rolling equipment of
the type generally used in compaction embankments will be permitted on portions which are
accessible to such equipment.

All portions of embankment too close to any portion of a structure to permit compaction by the use of
the blading and rolling equipment used on adjoining sections of embankment, shall be placed and
compacted with mechanical tamps and rammers to avoid damage to the structure.

These provisions require mechanical compaction by means of either rolling equipment or mechanical
tampers or rammers, of all backfill and embankment adjoining the barrels and wingwalls or culverts
and adjoining all sides of bridge abutments and retaining walls, regardless of whether or not such
embankment or backfill is above or below the original surface of the ground and regardless of
whether the excavation at structure site was performed conforming to Standard Specification Item
No.111S, "Excavation", this item 401S, "Structural Excavation", Standard Specification Item No.
110S, "Street Excavation" or Standard Specification Item No. 120S, "Channel Excavation". Unless
otherwise indicated on the Drawings, hand tamping will not be accepted as an alternate for
mechanical compaction.

As a general rule, material used in filling or backfilling the portions described in this paragraph shall
be an earth, free of any appreciable amount of gravel or stone particles larger than 4 inches (100
mm) in greater dimension and of a gradation that permits thorough compaction. When, in the opinion
of the Engineer or designated representative, such material is not readily available, the use of rock or
gravel mixed with earth will be permitted, provided that no particles larger than 12 inches (300 mm)
or smaller than 6 inches (150 mm) may be used. The percentage of fines shall be sufficient to fill all
voids and insure a uniform and thoroughly compacted mass of proper density. When required by the
Drawings or by written order of the Engineer or designated representative, cement-stabilized-backfill
material shall be used for backfilling.
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All portions of fill and backfill described in the preceding paragraph shall be compacted to the same
density requirements specified for the adjoining sections of embankment in accordance with the
governing specifications. Where no embankment is involved on the project and no relevant
specifications are included in the contract, all backfill shall be compacted to a density comparable
with the adjacent undisturbed material.

No backfill shall be placed against any abutment or retaining wall until such structure has been in
place at least 7 days. No backfill shall be placed adjacent to or over single and multiple boxes until
the top slab has attained 500 psi (3450 kPa) flexural strength. Backfill placed around abutments and
piers shall be deposited on both sides to approximately the same elevation at the same time.

Care shall be taken to prevent any wedging action of backfill against the structure and the slopes
bounding the excavation shall be stepped or serrated to prevent such action. Backfill shall be
uniformly placed around bridge foundations.

B. Pipe Culverts
The following requirements shall apply to the backfilling of pipe culverts in addition to the pertinent
portions of the general requirements given in the preceding section.

Selected materials from excavation, borrow or other approved material shall be wetted, if required
and placed along both sides of the pipe equally, in uniform layers not exceeding 8 inches (200 mm)
in depth (loose measurement) and thoroughly compacted so that there shall be a berm of thoroughly
compacted material on each side of the pipe. The method and degree of compaction shall be the
same as specified above for portions of backfill within the limits of embankment or roadbed.

Filling and/or backfilling shall be continued in this manner to the elevation of the top of the pipe.
Special care shall be taken to secure thorough compaction of the material placed under the
haunches of the pipe to prevent damage or displacement of the pipe. All fill or backfill below the top
of pipe shall be compacted mechanically in the manner and to the density prescribed above,
regardless of whether or not such material is placed within the limits of the embankment or roadbed.
In the case of pipe placed in trenches, that portion of the backfill above the top of the pipe which
supports embankment or the roadbed shall receive mechanical compaction as specified above and
the portion which will not support any portion of embankment or roadbed shall be placed in layers not
more than 8 inches (200 mm) in depth (loose measurement) and shall be compacted by whatever
means the Contractor chooses, to a density comparable with the adjacent, undisturbed material.
Embankments above the top of pipe shall be placed conforming to Item No. 132S, "Embankment".
During construction adequate cover must be provided to protect the structure from damage.

The Engineer or designated representative may reject backfill material that contains more than 20%
by weight of material retained on a 3-in (75 mm) sieve, with large lumps not easily broken down, or
that cannot be spread in loose layers. Material excavated by a trenching machine will generally meet
the requirements of this Section as long as large stones are not present.

Where pipe extends beyond the toe of slope of the embankment and the depth of cover provided by
backfill to the original ground level is less than the minimum required by the specifications for the
type of pipe involved, additional material shall be placed and compacted until the minimum cover has
been provided.

Whenever excavation is made for installing pipe culverts or box sewers across private property or
beyond the limits of the embankment, the top soil removed in excavating the trench shall be kept
separate and replaced as nearly as feasible in its original position and the entire area involved in the
construction operations shall be restored to a presentable condition.

C. Cement Stabilized Backfill
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When indicated on the Drawings, trenches shall be backfilled to the elevations shown with cement
stabilized backfill. The cement-stabilized backfill shall be placed equally along the sides of structures
to prevent strain on or displacement of the structure.

Cement stabilized backfill below the spring line of pipe culverts shall be sufficiently plastic to
completely fill all voids in the trench. Hand operated tampers may be used if necessary to fill the
voids. The pipe shall be held in alignment by jacks or other suitable means to prevent the mortared
joints from cracking due to displacement caused by placing the backfill material.

Cement stabilized backfill above the spring line of pipe culverts may be dry enough to be transported
without special mixing equipment.

On structures other than pipe culverts, special mixing equipment will not be required to transport the
cement stabilized backfill unless otherwise indicated on the Drawings.

D. Controlled Low Strength Material (CLSM)
When indicated on the Drawings the excavation shall be backfilled with CLSM to the elevations
shown. The structure shall be prevented from being displaced or "floated out" during the placement
of CLSM. The CLSM shall be prevented from entering culverts and drainage structures.

401S.9 - Measurement

Unless otherwise indicated on the Drawings, structural excavation for pipe headwalls, inlets, manholes,
culvert widening (extensions), bridge abutments and side road and private entrance pipe culverts will not
be measured in the field but shall be included in the Plan Quantity unit price bid by the cubic yard (cubic
meters: 1 cubic meter is equal to 1.308 cubic yards) Determination of plan quantities for structural
excavation shall be made by the method of average end-areas using the following limits to establish
templates for measurement.

A. For all structures requiring measurement, except the barrels of pipe culverts, no material outside of
vertical planes 1 foot (300 mm) beyond the edges of the footings and parallel thereto will be
included.

B. For the barrels of pipe culverts of 42 inches (1.09 meters) or less nominal or equivalent diameter, no
material outside of vertical planes 1 foot (300 mm) beyond the horizontal projection of the outside
surfaces of the pipe and parallel thereto will be included. For the barrels of pipe culverts more than
42 inches (1.09 meters) in nominal or equivalent diameter, no material outside of vertical planes
located 2 feet (600 mm) beyond the horizontal projection of the outside surfaces of the pipe and
parallel thereto will be included.

C. If a cofferdam, as herein defined, is used, the limitations indicated above shall apply just as if no
cofferdams were used.

D. Where excavation in addition to that allowed for the footings is required for other portions of the
structure, such as for the cap, cross strut or tie beam of a pier or bent or for the superstructure,
measurements for such additional excavation will be limited laterally by vertical planes 1 foot (300
mm) beyond the face of the member and parallel thereto and vertically to a depth of 1 foot (300 mm)
below the bottom of such member.

E. Except as allowed by the above conditions, no account will be taken of any excavation necessary for
placing forms or falsework.

F. Except at side road culverts, all street excavation called for on the contract drawings at all structure
sites shall be assumed to be completed before starting the structural excavation and the
measurement of structural excavation will include only material below or outside the limits of the
completed street excavation. Excavation for side road and private entrance pipe culverts will not be
measured for payment but shall be included in the unit price bid for this specification item.
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G. On all structures of bridge classification where the contract drawings call for channel excavation at
the structure site, it shall be assumed to have been completed before starting the structural
excavation and the measurement of structural excavation will include only material below or outside
the limits of the completed channel section. The method of measurement for payment will be in
accordance with this procedure regardless of the actual construction methods followed.

H. Where excavation diagrams are indicated on the Drawings, they shall take precedence over these
provisions.

I. Measurement will not include materials removed below footing grades to compensate for anticipated
swellage due to pile driving and it will not include material required to be removed due to swellage
beyond the specified limits during pile driving operations.

J. Measurement will not include additional yardage caused by slips, slides, cave-ins, siltings or fillings
due to the action of the elements or the carelessness of the Contractor. Water will not be classed as
excavated material.

K. Where rock, other incompressible or unstable material is undercut to provide suitable foundation for
pipe or box culverts, such material below grade, ordered by the Engineer or designated
representative to be removed, will be measured for payment.

L. Except for any required undercut, quantities for "Structural Excavation", as indicated on the
Drawings, shall be considered as final quantities and no further measurement will be required,
unless the alignment, grades or structure locations are revised by the Engineer or designated
representative during construction. Final determination of quantities for individual structures will be
made, if in the opinion of the Engineer or designated representative or upon evidence furnished by
the Contractor, substantial variations exist between quantities indicated on the Drawings and actual
quantities due to changes in cross sections or apparent errors. Excavation quantities for foundations
indicated on the Drawings where cofferdams are required shall be considered as final quantities and
no further measurement will be made.

M. For any footing, foundation or other structure unit within the scope of this specification, additional
measurement will be made of the volume of excavation involved in the lowering or raising of the
elevation of a footing, foundation or structure unit, when such grade change is authorized by the
Engineer or designated representative. Measurement will be made by the addition to or the
deduction from, the original quantities for the volume of excavation involved in the authorized grade
change.

N. Cement stabilized backfill shall be measured by the backfill diagram as indicated on the Drawings.
The quantity of "Cement Stabilized Backfill" as indicated on the Drawings shall be considered as final
quantities and no further measurement will be required, unless alignment or grade elevations as
indicated are revised by the Engineer or designated representative. If such revisions result in an
increase or decrease in this quantity, the final quantity will be revised by the amount represented by
the changes in alignment or grade elevations.

401S.10 - Payment

Payment for all work prescribed under this item and measured as provided above will be made at the unit
bid price per cubic yard for the particular class of excavation specified on the Drawings in the amount
shown on the Drawings and in the proposal. Payment for revised quantities will be made as specified
above and for the removal of unstable and incompressible material as noted below.

Payment for removal and replacement of unstable or incompressible material below the footing grades of
culverts and box sewers as indicated above will be made as follows:

When indicated on the Drawings or the Engineer or designated representative directs the use of special
materials such as flexible base, concretebase, cement stabilized backfill, controlled low strength material
or other special material, payment for excavation below the footing grades shall be made at the unit bid
price for "Unclassified Structural Excavation", "Common Structural Excavation" or "Rock Structural
Excavation", as the case may be. Payment for furnishing, hauling, placing and compacting the flexible
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base, concretebase, cement stabilized backfill, controlled low strength material or other special material
will be made at the unit bid price for these items in the bid or in accordance with pertinent provisions for
extra work.

Where special materials are not required or specified, the removal and replacement of the unstable
material will be performed as described above. Payment therefore will be made at a price equal to 200
percent of the unit bid price per cubic yard for "Unclassified Structural Excavation", "Common Structural
Excavation" or "Rock Structural Excavation", as the case may be. The unit bid price shall include full
compensation for removing the unstable or incompressible material, for furnishing, hauling, placing and
compacting suitable material required to replace it and for all labor, equipment, tools and incidentals
necessary to complete the work.

Payment for "Concrete Base", "Cement Stabilized Backfill" and "Controlled Low Strength Material"
measured as prescribed above shall be made at the unit bid price per cubic yard. The unit bid price shall
include full compensation for furnishing all materials, tools, labor, equipment, sheathing and incidentals
required to perform the applicable work prescribed herein.

When the Engineer or designated representative judges it necessary to lower the structure footings to an
elevation below the grade indicated on the Drawings, payment for the "Unclassified Structural
Excavation", "Common Structural Excavation" or "Rock Structural Excavation" as the case may be,
required below plan grade down to and including an elevation 5 feet (1.525 meters) below drawing grade
for any individual footing will be made at a unit price equal to 115 percent of the contract unit bid price.
Payment for the excavation from an elevation over 5 feet (1.525 meters) below plan grade down to and
including an elevation 10 feet (3.05 meters) below plan grade will be made at a unit price equal to 125
percent of the contract unit bid price for "Unclassified Structural Excavation", "Common Structural
Excavation" or "Rock Structural Excavation" as the case may be. No increase in unit price will be allowed
for other bid items of the contract and no additional compensation will be allowed for any required
cofferdam adjustments made necessary by such lowering of footings. These provisions shall not apply to
the lowering of culverts, except when the flow line grade is lowered 1 foot (300 mm) or more below plan
grade.

In cases where the extra depths required for any footing or footings exceeds 10 feet (3.05 meters), a
supplemental agreement shall be made covering the quantities removed from depths in excess of 10 feet
(3.05 meters) below plan grade.

No direct payment will be made for filling or backfilling around structures. Payment for the backfilling and
compacting of areas, which were removed as structural excavation shall be included in the unit bid prices
for the various classes of structural excavation.

At the end of each estimate period, the Engineer or designated representative shall determine the
completed portion of the total work under Standard Specification Item No. 401S "Structural Excavation
and Backfill" and payment shall be made accordingly.

Filling or backfilling of areas above the natural ground level or above the limits of street excavation or
channel excavation sections shall be considered as Standard Specification Item No. 132S,
"Embankment" and payment therefore shall be included in the unit prices bid for the various classes of
Standard Specification Item No. 110S, "Street Excavation", Standard Specification Item No. 120S,
"Channel Excavation" or Standard Specification Item No. 130S, "Borrow".

Where no channel excavation is provided for at culvert sites and where it is necessary to excavate
beyond the limits of structural excavation, as herein described in order that the culvert may function
properly, such excavation shall be included with structural excavation as may be indicated on the
Drawings.

Payment for all work prescribed under this item shall include full compensation for all excavation and
backfill including compaction, all soundings, construction of all cofferdams, all dewatering and for
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furnishing all materials, labor, equipment, tools, sheathing, bracing, cofferdams, pumps, drills, explosives
and incidentals necessary to complete the work, except for specific allowances stated above.

Special materials used or additional excavation made for the Contractor's convenience to expedite the
work will not be paid for directly, but shall be included in the unit price bid for this specification item. In
addition, if the Contractor's construction methods and equipment creates conditions necessitating usage
of special materials or additional excavation, the work and materials will not be paid for directly, but shall
be included in the unit price bid for this specification item.

When specified in the contract bid form as a separate pay item(s), the item(s) will be paid for at the
contract unit price(s) for "Flexible Base", "Lime Stabilized Base" and "Controlled Low Strength Material".
The bid prices shall include full compensation for all Work herein, specified, including the disposal of all
material not required in the Work, the furnishing of all material, equipment, tools, labor and incidentals
necessary to complete the Work.

Payment will be made under one of the following:

Pay Item No. 401S-A: Unclassified Structural Excavation, Plan Quantity Per Cubic Yard.

Pay Item No. 401S-B: Common Structural Excavation Per Cubic Yard.

Pay Item No. 401S-C: Rock Structural Excavation Per Cubic Yard.

Pay Item No. 401S-D: Concrete Base Per Cubic Yard.

Pay Item No. 401S-E: Cement Stabilized Backfill Per Cubic Yard.

Pay Item No. 401S-F: Flexible Base Per Cubic Yard.

Pay Item No. 401S-G: Lime Stabilized Base Per Square Yard.

Pay Item No. 401S-H: Controlled Low Strength Material Per Cubic Yard.

Pay Item No. 401S-I: Cofferdams, type Per Cubic Yard.

Pay Item No. 401S-J: Dewatering Per Cubic Yard.

End

SPECIFIC CROSS REFERENCE MATERIALS

Standard Specification Item 401S, "Structural Excavation and Backfill"
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City of Austin Standard Contract Documents

Designation Description

Section
00700

General Conditions

Section
01550

Public Safety and Convenience

City of Austin Utilities Criteria Manual

Designation Description

Section 5.2.0 Permit Information and Format

City of Austin Standard Specification Items

Designation Description

Item No.
110S

Street Excavation

Item No.
111S

Excavation

Item No.
120S

Channel Excavation

Item No.
130S

Borrow

Item No.
132S

Embankments

Item No. Hydrated Lime and Lime Slurry
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202S

Item No.
203S

Lime Treatment for Materials in Place

Item No.
210S

Flexible Base

Item No.
302S

Aggregates for Surface Treatments

Item No.
402S

Controlled Low Strength Material

Item No.
403S

Concrete for Structures

Item No.
509S

Excavation Safety Systems

Item No.
610S

Preservation of Trees and Other Vegetation

Texas Department of Transportation: Departmental Material Specifications

Designation Description

DMS-4640 Chemical Admixtures for Concrete

American Society for Testing and Materials, ASTM

Designation Description

ASTM C 33 Specification For Concrete Aggregates
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Texas Department of Transportation: Manual of Testing Procedures

Designation Description

Tex-114-E
Laboratory Compaction Characteristics & Moisture-Density Relationship of Subgrade &

Embankment Soil

Tex-120-E Soil-Cement Testing

RELATED CROSS REFERENCE MATERIALS

Standard Specification Item 401S, "Structural Excavation and Backfill"

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of
Highways, Streets, and Bridges

Designation Description

Item 110 Excavation

Item 132 Embankment

Item 400 Excavation and Backfill for Structures

Item 401 Flowable Backfill

Item 402 Trench Excavation Protection

Item 403 Temporary Special Shoring

Item 421 Hydraulic Cement Concrete
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ITEM NO. 403S
CONCRETE FOR STRUCTURES

403S.1 - Description

This item shall govern quality, storage, handling, proportioning and mixing of materials for hydraulic
cement concrete construction of buildings, bridges, culverts, slabs, prestressed concrete and incidental
appurtenances.

This specification is applicable for projects or work involving either inch-pound or SI units. Within the text,
the inch-pound units are given preference followed by SI units shown within parentheses.

403S.2 - Submittals

The submittal requirements of this specification item may include:

A. Mix design option(s) of the class of concrete required on the project,

B. The supplier of the concrete mix design(s) and type of mixing equipment, and

C. Type of admixtures to be used with the concrete mixes.

403S.3 - Materials

Concrete shall be composed of hydraulic cement or hydraulic cement and supplementary cementing
materials, water, aggregates (fine and coarse), and admixtures proportioned and mixed as hereinafter
provided to achieve specified results.

A. Cementitious Materials

Hydraulic cement shall conform to ASTM C 150, Type I (General Purpose), Type II (General
Purpose with Moderate Sulfate Resistance) and Type III (High Early Strength). Type I shall be used
when none is specified or indicated on the drawings. Type I and Type III cements shall not be used
when a Type II cement is specified or indicated on the drawings. Type III cement may be used in lieu
of a Type I cement, when the anticipated air temperature for the succeeding 12 hours will not exceed
60°F (15.6°C). A Type III cement shall only be used in precast concrete or when otherwise specified
or allowed. All cement shall be of the same type and from the same source for a monolithic
placement.

Unless otherwise specified the cementitious material content shall be limited to no more than 700
lbs. per cubic yard (417 kg per cubic meter). When supplementary cementing materials are used,
cement is defined as "cement plus supplementary cementing material." Supplementary cementing
materials include fly ash (DMS 4610), ultra-fine fly ash (DMS-4610), ground granulated blast furnace
slag grade 100 or 120 (DMS-4620), silica fume (DMS-4630) and metakaolin (DMS-4635).

Supplementary cementing materials shall not be used when white hydraulic cement is specified.

Class C flyash shall not be used in sulfate-resistant concrete.

Hydraulic cement manufactured in a cement kiln fueled by hazardous waste shall be considered as
an approved product if the production facility is authorized to operate under regulation of the Texas
Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency
(EPA). Supplier shall provide current TNRCC and EPA authorizations to operate the facility.

When sulfate-resistant concrete is required for a project, mix design options 1, 2, 3 or 4 presented in
Section 403S.8, "Mix Design Options" shall be used to develop appropriate mix design utilizing Type
I/II, II, V, IP or IS cement.
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B. Mixing Water

Water for use in concrete and for curing shall be potable water free of oils, acids, organic matter or
other deleterious substances and shall not contain more than 1,000 parts per million of chlorides as
Cl or sulfates as SO4.

Water from the City of Austin will not require testing. Contractor may request approval of water from
other sources. Contractor shall arrange for samples to be taken from the source and tested at the
Contractor's expense. When water from other sources is proposed, test reports shall be provided
that indicates compliance with Table 1 before use.

Table 1: Chemical Limits for Mix Water

Contaminant Test Method Maximum Concentration (ppm)

Chloride (CL)
Prestressed concrete

Bridge decks & superstructure
All other concrete

ASTM D-512
500
500

1,000

Sulfate (SO 4 ) ASTM D-516 1,000

Alkalies (NA 2 O + 0.658 K 2 O) ASTM D-4191 & D-4192 600

Total Solids AASHTO T-26 50,000

Water that has an adverse effect on the air-entraining agent or any other chemical admixture or on
strength or time of set of the concrete shall not be used. Water used in white Portland cement
concrete shall be free from iron and other impurities, which may cause staining, or discoloration.

C. Coarse Aggregate

Coarse aggregate shall consist of durable particles of crushed or uncrushed gravel, crushed blast
furnace slag, crushed stone or combinations thereof; free from frozen material or injurious amounts
of salt, alkali, vegetable matter or other objectionable material either free or as an adherent coating.
When white hydraulic cement is specified, the coarse aggregates used in the concrete shall be light
colored. Quality shall be reasonably uniform throughout.

The coarse aggregate from each source shall not contain more than 0.25 percent by weight of clay
lumps, nor more than 1.0 percent by weight of shale nor more than 5 percent by weight of laminated
and/or friable particles when tested in accordance with TXDOT Test Method TEX-413-A. The coarse
aggregate from each source shall have a wear of not more than 40 percent when tested in
accordance with TXDOT Test Method TEX-410-A.

Unless otherwise indicated on the drawings, the coarse aggregate from each source shall be
subjected to 5 cycles of the soundness test conforming to TXDOT Test Method TEX-411-A. The loss
shall not be greater than 12 percent when sodium sulfate is used or 18 percent when magnesium
sulfate is used.
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Coarse aggregate shall be washed. The Loss by Decantation (TXDOT Test Method TEX-406-A),
plus allowable weight of clay lumps, shall not exceed 1 percent or the value indicated on the
drawings or in the project manual, whichever is less. If material finer than the # 200 (75 micrometer)
sieve is definitely established to be dust of fracture of aggregates made primarily from crushing of
stone, essentially free from clay or shale as established by Part III of TXDOT Test Method TEX-406-
A, the percent may be increased to 1.5. When crushed limestone coarse aggregate is used in
concrete pavements, the decant may exceed 1% but not more than 3% if the material finer than the
#200 (75 micrometer) sieve is determined to be at least 67% calcium carbonate in accordance with
TxDoT Test Method Tex-406-A, Part III.

The coarse aggregate factor may not be more than 0.82; however, when voids in the coarse
aggregate exceed 48 percent of the total rodded volume, the coarse aggregate factor shall not
exceed 0.85. The coarse aggregate factor may not be less than 0.68 except for a Class I machine
extruded mix that shall not have a coarse aggregate factor lower than 0.61.

When exposed aggregate surfaces are required, the coarse aggregate shall consist of particles with
at least 40 percent crushed faces. Uncrushed gravel, polished aggregates and clear resilient
coatings are not acceptable for exposed aggregate finishes.

When tested by approved methods, the coarse aggregate including combinations of aggregates
when used, shall conform to the grading requirements shown in Table 2.

Table 2: Coarse Aggregate Gradation Chart (Percent Passing)

Grad
e

Nom.
Size

2½ʺ
(62.5mm

)

2ʺ
(50mm

)

1½ʺ
(37.5mm

)

1ʺ
(25mm

)

¾ʺ
(19mm

)

½ʺ
(12.5mm

)

3/8ʺ
(9.5mm

)

No. 4
(4.75mm

)

No. 8
(2.36mm

)

1
2ʺ (50
mm)

100
80—
100

50—85 20—40 0—5

2
(467)

*

1½ʺ(37.
5 mm)

100 95—100 35—70 10—30 0—5

3
1ʺ (50
mm)

100 95—100 60—90 25—60 0—5

4
(57)*

1ʺ (50
mm)

100
95—
100

25—60 0—10 0—5

5
(67)*

¾ʺ (19
mm)

100
90—
100

20—55 0—10 0—5

6 (7)*
½ʺ (12.5

mm)
100 90—100 40—70 0—15 0—5
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7
3/8 ʺ
(9.5
mm)

100 70—95 0—25

8
3/8 ʺ
(9.5
mm)

100
95—
100

20—65 0—10

Notes:

1. Recycled crushed concrete fine aggregate shall be limited to a maximum of 20% of the fine
aggregate.

2. The use of recycled crushed hydraulic cement concrete as a coarse aggregate shall be limited to
Concrete Classes A, B and D (see Table 5).

D. Fine Aggregate

Fine aggregate shall be washed and consist of clean, hard, durable and uncoated particles of natural
or manufactured sand or a combination thereof, with or without a mineral filler. When white hydraulic
cement is specified, the fine aggregates used in the concrete shall be light colored. Quality shall be
reasonably uniform throughout. It shall be free from frozen material or injurious amounts of salt,
alkali, vegetable matter or other objectionable material and it shall not contain more than 0.5 percent
by weight of clay lumps in accordance with TEX-413-A. When subjected to color test for organic
impurities per TXDOT Test Method TEX-408-A, it shall not show a color darker than standard.

Unless indicated otherwise on the drawings the acid insoluble residue of fine aggregate used in slab
concrete subject to direct traffic shall not be less than 60 percent by weight (mass) when tested
conforming to TXDOT Test Method TEX-612-J.

Unless indicated otherwise on the Drawings, fine aggregate shall be blended, when necessary, to
meet the acid insoluble residue requirement.

When blending the following equation shall be used:

Acid Insoluble (%) = {(A1)(P1)+(A2)(P2)}/100

Where:

A1 = acid insoluble (%) of aggregate 1,

A2 = acid insoluble (%) of aggregate 2,

P1 = % by weight of A1 of the fine aggregate blend, and

P2 = % by weight of A2 of the fine aggregate blend.

When tested in accordance with TxDoT Test Method Tex-401-A, the fine aggregate, including
mineral filler and combinations of aggregates, when used, shall conform to the grading requirements
shown in Table 3.
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Table 3: Fine Aggregate Gradation Chart 1 (Grade 1 - Percent Passing)

3/8 (9.5
mm)

No. 4 (4.75
mm)

No. 8 (2.36
mm)

No. 16
(1.18mm)

No. 30 (600
μm)

No. 50 (300
μm)

No. 100
(150 μm)

No. 200
(75 μm)

100 95—100 80—100 50—85 25—65 10—351 0—10 0—32

Notes:

1. Recycled crushed concrete fine aggregate shall be limited to a maximum of 20% of the fine
aggregate.

2. The use of recycled crushed hydraulic cement concrete as a fine aggregate shall be limited to
Concrete Classes A, B and D (see Table 5).

3. 6 to 35 when sand equivalent value is greater than 85.

4. 0 to 6 for manufactured sand.

Sand equivalent per TXDOT Test Method TEX-203-F shall not be less than 80 nor less than
otherwise indicated on the drawings, whichever is greater.

The fineness modulus will be determined by adding the percentages by weight retained on sieve
Nos. 4, 8, 16, 30, 50 and 100 (4.75 mm, 2.36 mm, 1.18mm, 600 μm, 300 μm, and 150 μm) and
dividing the sum of the six sieves by 100. For all classes of concrete except K (see Table 5), the
fineness modulus shall be between 2.30 and 3.10. For Class K concrete, the fineness modulus shall
be between 2.40 and 2.90, unless indicated otherwise on the Drawings.

E. Mineral Filler

Mineral filler shall consist of stone dust, clean crushed sand or other approved inert material. When
tested in accordance with TxDoT Test Method Tex-401-A, it shall conform to the following gradation:

Passing the No. 30 (600 μm) Sieve 100 percent

Passing the No. 200 (75 μm) Sieve 65 to 100 percent

F. Mortar and Grout

Unless otherwise specified, indicated on the drawings or approved by the Engineer or designated
representative mortar and grout shall consist of 1 part cement, 2 parts finely graded sand and
enough water to make the mixture plastic. When required to prevent color difference, white cement
shall be added to produce color required. When required by the Engineer or designated
representative, approved latex adhesive may be added to the mortar. Mortar shall be provided with a
consistency such that the mortar can be easily handled and spread by trowel. Grout shall be
provided of a consistency that will flow into and completely fill all voids.

G. Admixtures
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All chemical admixtures including water reducing, placticizers and air entrainment shall conform to
TxDoT DMS-4640, "Chemical Admixtures for Concrete". Calcium chloride-based admixtures shall
not be approved. Admixtures shall be included in the prequalified concrete admixtures list maintained
by TxDot's Construction Division. High-range water-reducing admixtures (TxDoT Type F or G) and
accelerating admixtures (TxDoT Type C or E) shall not be used in bridge deck concrete.

H. Air Entrainment

Unless indicated otherwise on the drawings, all concrete classes with the exception of Class B shall
be air entrained in accordance with Table 8. If the air content is more than 1½ percentage points
below or 3 percentage points above the required air, the load of concrete will be rejected. If the air
content is more than 1½ but less than 3 percentage points above the required air, the concrete may
be accepted based on strength test results.

403S.4 - Storage of Materials

A. Cement, Supplementary Cementing Materials and Mineral Filler

All cement, supplementary cementing materials and mineral filler shall be stored in separate and well
ventilated, weatherproof buildings or approved bins, which will protect the material from dampness or
absorption of moisture. Storage facilities shall be easily accessible and each shipment of packaged
cement shall be kept separated to provide for identification and inspection. The Engineer or
designated representative may permit small quantities of sacked cement to be stored in the open for
a maximum of 48 hours on a raised platform and under waterproof covering.

B. Aggregates

The method of handling and storing concrete aggregates shall prevent contamination with foreign
materials. If the aggregates are stored on the ground, the sites for the stockpiles shall be clear of all
vegetation and shall be level. Aggregates shall be stockpiled in sizes to facilitate blending. If the
aggregate is not stockpiled on a hard, non-contaminant base, the bottom 6-inch (150 mm) layer of
the stockpile shall not be used without recleaning the aggregate.

When conditions require the use of 2 or more grades of coarse aggregates, separate stockpiles shall
be maintained to prevent intermixing. Where space is limited, stockpiles shall be separated by walls
or other appropriate barriers.

Aggregate shall be stockpiled and protected from the weather a minimum of 24 hours prior to use to
minimize free moisture content. When stockpiles are too large to protect from the weather, accurate
and continuous means acceptable to the Engineer or designated representative shall be provided to
monitor aggregate temperature and moisture. Aggregates shall be stockpiled and handled such that
segregation and contamination are minimized.

The stockpiles shall be sprinkled to control moisture and temperature as necessary. A reasonably
uniform moisture content shall be maintained in aggregate stockpiles.

C. Admixtures

Admixtures shall be stored in accordance with manufacturer's recommendations and shall be
protected against freezing.

D. Hot Weather Concrete Mixes

Ice may be used during hot weather concrete placement (Section 13 of Standard Specification Item
No. 410S, "Concrete Structures") to lower the concrete temperature; however, the Contractor shall
furnish a mix design acceptable to the Engineer or designated representative for class of concrete
specified. The addition of ice shall not exceed 50% of the total mix water weight.

403S.5 - Measurement of Materials



403S        09/26/12 Page 7 of 21 Concrete for Structures

Water shall be accurately metered. Fine and coarse aggregates, mineral filler, bulk cement and fly ash
shall be weighed separately. Allowances shall be made in the water volume and aggregate weights
during batching for moisture content of aggregates and admixtures. Volumetric and weight measuring
devices shall be acceptable to the Engineer or designated representative. Measurement of materials in
non-volumetric and volumetric mixers shall conform to Section 421.4.D of TxDot Specification Item 421,
"Hydraulic Cement Concrete".

Batch weighing of sacked cement is not required; however, bags, individually and entire shipments, may
not vary by more than 3 percent from the specified weight of 94 pounds (42.6 kilograms) per bag. The
average bag weight of a shipment shall be determined by weighing 50 bags taken at random.

403S.6 - Mix Design

The Contractor shall furnish a mix design acceptable to the Engineer or designated representative for the
class of concrete required in accordance with Table 5. The mix shall be designed by a qualified
commercial laboratory and signed/sealed by a registered Professional Engineer, licensed in the state of
Texas to conform with requirements contained herein, to ACI 211.1 or TXDOT Bulletin C-11 (and
supplements thereto). The maximum water-to-cementitious material ratio identified in Table 5 for specific
classes of concrete shall not be exceeded.

A higher-strength class of concrete with equal or lower water-to-cementituous-material ratio may be
substituted for the specified class of concrete.

The mix design shall be over-designed in accordance with Table 5 in order to account for production
variability and to ensure minimum compressive strength requirements are met.

Allowable mix design options are presented in Section 403S.8.

The Contractor shall perform, at the Contractor's expense, the work required to substantiate the design,
including testing of strength specimens. Complete concrete design data shall be submitted to the
Engineer or designated representative for approval. The mix design will be valid for a period of one (1)
year provided that there are no changes to the component materials.

When there are changes in aggregates or in type, brand or source of cement, supplementary cementing
material or chemical admixtures, the mix shall be evaluated as a new mix design. A change in vendor
does not necessarily constitute a change in materials or source. When only the brand or source of
cement is changed and there is a prior record of satisfactory performance of the cement with the
ingredients, the submittal of new trial batches may be waived by the Engineer or designated
representative.

At the end of one (1) year, a previously approved mix may be resubmitted for approval if it can be shown
that no substantial change in the component materials has occurred and that test results confirming the
adequacy of the mix designs have been acquired during the previous year. The resubmittal analysis must
be reviewed, signed and sealed by a registered Professional Engineer, licensed in the state of Texas.
This resubmittal shall include a reanalysis of specific gravity, absorption, fineness modulus, sand
equivalent, soundness, wear and unit weights of the aggregates. Provided that the fineness modulus did
not deviate by more than 0.20 or that the re-proportioned total mixing water, aggregate and cement (or
cement plus fly ash) are within 1, 2, and 3 percent, respectively, of pre-approved quantities, a one-year
extension on the approval of the mix may be granted by the Engineer or designated representative.
Updated cement, fly ash, and admixture certifications shall accompany the resubmittal.

Approved admixtures that are included in the prequalified concrete admixtures list maintained by TxDot's
Construction Division may be used with all classes of concrete at the option of the Contractor provided
that specific requirements of the governing concrete structure specification are met. Water reducing and
retarding agents shall be required for hot weather, large mass, and continuous slab placements. Air
entraining agents may be used in all mixes but must be used in the classes indicated on Table 5. Unless
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approved by the Engineer or designated representative, mix designs shall not exceed air contents for
extreme exposure conditions as recommended by ACI 211.1 for the various aggregate grades.

403S.7 - Consistency and Quality of Concrete

Concrete shall be workable, cohesive, possess satisfactory finishing qualities and of stiffest consistency
that can be placed and vibrated into a homogeneous mass within slump requirements specified in Table 4
without the development of segregation or honeycombing. No concrete will be permitted with a slump in
excess of the maximums shown unless water-reducing admixtures have been previously approved.
Concrete that exceeds the maximum acceptable placement slump at time of delivery will be rejected.
Slump values shall be conducted in accordance with TXDOT Test Method TEX-415-A.

Consistency and quality of concrete should allow efficient placement and completion of finishing
operations before initial set. Re-tempering (i.e. addition of water and reworking concrete after initial set)
shall not be allowed. When field conditions are such that additional moisture is needed for final concrete
surface finishing operation, the required water shall be applied to surface by fog spray only and shall be
held to a minimum. Excessive bleeding shall be avoided and in no case will it be permissible to expedite
finishing and drying by sprinkling the surface with cement powder.

Table 4: Slump Requirements

Slump 1 , inches (mm)

Type of Construction Maximum Minimum

Cased Drilled Shafts 4 (100) 3 (75)

Reinforced Foundation Caissons and Footings 3 (75) 1 (25)

Reinforced Footings and Substructure Walls 3 (75) 1 (25)

Uncased Drilled Shafts 6 (150) 5 (125)

Thin-walled Sections; 9 inches (225 mm) or less 6½ (165) 4 (100)

Prestressed Concrete Members1 6½ (165) 4 (100)

Precast Drainage Structures 6 (150) 4 (100)

Wall Sections over 9 inches (225 mm) 5 (125) 3 (75)

Reinforced Building Slabs, Beams, Columns and Walls 4 (100) 1 (25)

Bridge Decks 4 (100) 2 (50)
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Pavements, Fixed-form 6½ (165) 4 (100)

Pavements, Slip-form 3 (75) 1½ (37.5)

Sidewalks, Driveways and Slabs on Ground 4 (100) 2 (50)

Curb & Gutter, Hand-vibrated 3 (75) 1 (25)

Curb & Gutter, Hand-tamped or spaded 4 (100) 2 (50)

Curb & Gutter, Slip-form/extrusion machine 2 (50) ½ (12.5)

Heavy Mass Construction 2 (50) 1 (25)

High Strength Concrete 4 (100) 3 (75)

Riprap and Other Miscellaneous Concrete 6 (150) 1 (25)

Under Water or Seal Concrete 8½ (213) 6 (150)

1. Slump values when a high range water reducer (HRWR) is not used.

2. When a high range water reducer (HRWR) is used, maximum acceptable placement slump will be 9
in (225 mm).

During progress of the work, the Engineer or designated representative shall cast test cylinders as a
check on compressive strength of concrete actually placed. The Engineer or designated representative
may also perform slump tests, entrained air tests and temperature checks to ensure compliance with
specifications.

Proportioning of all material components shall be checked prior to discharging. Excluding mortar material
for pre-coating of the mixer drum [see section 403S.8.B] and adjustment for moisture content of
admixtures and aggregates, material components shall fall within the range of + 1% for water, + 2% for
aggregates, + 3% for cement, +2% for fly ash and within manufacturer recommended dosage rates for
admixtures except that air entrainment shall be within + 1½ percentage points of the mix design
requirements.

Unless otherwise specified or indicated on the drawings, concrete mix temperature shall not exceed 90°F
(32°C) except in mixes with high range water reducers where a maximum mix temperature of 100°F
(38°C) will be allowed. Cooling an otherwise acceptable mix by addition of water or ice during agitation
will not be allowed.

Test cylinders will be required for small placements such as manholes, inlets, culverts, wing walls, etc.
The Engineer or designated representative may vary the number of tests to a minimum of 1 for each 25
cubic yards (1 for each 19 cubic meters) placed over a several day period.
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Test cylinders shall be required for each monolithic placement of bridge decks or superstructures, top
slabs of direct traffic culverts, cased drilled shafts, structural beams and as otherwise directed by
Engineer or designated representative for design strength confirmation or early form removal. Test
cylinders made for early form removal or for consideration of use of structure will be at Contractor's
expense, except when required by Engineer or designated representative.

A strength test shall be defined as the average breaking strength of 2 cylinders. A minimum of four test
cylinders shall be prepared; two each to be tested at 7 and 28 days. Specimens will be tested conforming
to TXDOT Test Method TEX-418-A. If required strength or consistency of class of concrete being
produced cannot be secured with minimum cementitious material specified or without exceeding
maximum water/cementitious material ratio, Contractor will be required to furnish different aggregates,
use a water reducing agent, an air entraining agent or increase the cement content in order to provide
concrete meeting these specifications.

Slump tests will be performed in accordance with TxDoT Test Method Tex-415-A. Entrained air tests will
be performed in accordance with TxDoT Test Method Tex-416-A.

Test specimens shall be cured using the same methods and under the same conditions as the concrete
represented. Design strength cylinders shall be cured conforming to TXDOT Bulletin C-11 (and
supplements thereto).

When control of concrete quality is by 28-day compressive tests, job control testing will be by 7-day
compressive strength tests. The minimum strength requirement for seven (7) day test will be 70 percent
of the specified minimum 28-day compressive strength. If the required 7-day strength is not secured with
the quantity of cement specified in Table 4, changes in the mix design shall be made and resubmitted for
approval. For an occasional failure of the seven-day compressive test, the concrete may be tested at 28
days for final evaluation.

Table 5: Classes of Concrete

Class
Cement Sks Per

CY

Minimum Strength, psi
(MPa) Maximum W/C

Ratio 1

Coarse Aggr. Grade
2,3,4

Air
Entrain.

28 Days 7 Days

A
5.0 (280 kg/m 3

)
3000 (20.6) 2100 (14.5) 0.6 1,2,3,4,8 Yes

B
4.0 (225 kg/m 3

)
2000 (13.8) 1400 (9.7) 0.6 2,3,4,5,6,7 No

C 5 6.0 (335 kg/m 3

)
3600(24.8) 2520 (17.4) 0.45 1,2,3,4,5,6 Yes

D
4.5 (252 kg/m 3

)
2500 (17.2) 1750 (12.1) 0.6 2,3,4,5,6,7 No

H 5
6.0 (335 kg/m 3 As indicated As Indicated 0.45 3,4,5,6 Yes
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)

I
5.5 (308 kg/m 3

)
3500 (24.1) 2450 (16.9) 0.45 2,3,4,5 Yes

J
2.0 (112 kg/m 3

)
800 (5.5) 560 (3.9) N/A 2,3,4,5 No

S 5 6.0 (335 kg/m 3

)
4000 (27.6) 2800 (19.3) 0.45 2,3,4,5 Yes

Notes:

1. Maximum water-cement or water-cementitious ratio by weight

2. Unless otherwise allowed, Grade 1 coarse aggregate shall only be used in massive foundations with
4-in (100-mm) minimum clear spacing between reinforcing steel bars.

3. Grade 1 coarse aggregate grading shall not be used in drilled shafts.

4. Unless otherwise allowed, Grade 8 coarse aggregate shall be used in extruded curbs.

5. Structural concrete classes.

6. When Type II cement is used in Class C, S or A concrete, the 7-day compressive strength
requirement will be 2310 psi (15.9 MPa) for Class C, 2570 psi (17.7 MPa) for Class S and 1925 psi
(13.3 MPa) for Class A minimum.

Table 6: Over Design Required to Meet Compressive Strength Requirements 1

Number Of Tests 2,3

Standard Deviation, psi (MPa)

300 (2.06) 400 (2.75) 500 (3.44) 600 (4.13) 700 (4.82)

15 470 (3.24) 620 (4.27) 850 (5.85) 1,120 (7.71) 1,390 (9.57)

20 430 (2.96) 580 (3.99) 760 (5.23) 1,010 (6.95) 1,260 (8.67)

30 or more 400 (2.75 ) 530 (3.65) 670 (4.61) 900 (6.20) 1,130 (7.78)

Notes:
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1. When designing the mix, add the tabulated amounts to the minimum design strength in Table 5.
Maximum water-cement or water-cementitious ratio by weight

2. Number of tests of a concrete mixture used to estimate the standard deviation of a concrete
production facility. Test of another mix within 1,000 psi (6.88 MPa) of the specified strength may be
used.

3. If less than 15 prior tests are available, the overdesign should be 1,000 psi (6.88 MPa) for specified
strength less than 3,000 psi (20.65 MPa), 1,200 psi (8.26 MPa) for specified strengths from 3,000 to
5,000 psi (20.65 to 34.42 MPa) and 1,400 psi (9.64 MPa) for specified strengths greater than 5,000
psi (34.42 MPa).

Table 7: Expected Usage of Concrete Classes

Class General Usage

A
Inlets, manholes, curb, gutter, curb & gutter, concrete retards, sidewalks, driveways, backup walls

and anchors

B Riprap, small roadside signs and anchors

C 5 Drilled shafts, bridge substructure, bridge railing, culverts except top slab of direct traffic culverts,
headwalls, wing walls, approach slabs, and cast-in-place concrete traffic barrier

D Riprap

H 5 Prestressed concrete beams, boxes, piling and precast concrete traffic barrier

J Utility trench repair

S 5 Bridge slabs and top slabs of direct traffic culverts

Table 8: Air Entrainment 1

Nominal Maximum Aggregate Size In (mm)
% Air Entrainment

Moderate Exposure Severe Exposure

3/8 (9.5)- Grades 7 & 8 6 7½

½ (12.5)- Grades 6 5½ 7
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¾ (19)- Grades 5 5 6

1 (25)- Grades 4 4½ 6

1½ (37.5)- Grades 2 & 3 4½ 5½

2 (50)- Grades 2 4 5

1. For specified concrete strengths above 5,000 psi (34.42 MPa) a reduction of 1 percentage point is
allowed.

403S.8 - Mix Design Options

For the structural concretes identified in Table 5 (Classes C, H and S) and any other class of concrete
designed using more than 520 lbs. of cementitious material per cubic yard (310 kgs per cubic meter), one
of the mix design options presented below shall be used.

For the non-structural concretes identified in Table 5 (Classes A, B, D and I) and any other class of
concrete designed using less than 520 lbs. of cementitious material per cubic yard (310 kgs per cubic
meter), one of the mix design options presented below will be used, except that Class C fly ash may be
used instead of Class F fly ash for Options 1, 3 and 4 unless a sulfate-resistant concrete is required.

A. Option 1: Twenty (20) to thirty-five (35) percent of the cement may be replaced with Class F fly ash.

B. Option 2: Thirty-five (35) to fifty (50) percent of the cement may be replaced with ground granulated
blast-furnace slag.

C. Option 3: Thirty-five (35) to fifty (50) percent of the cement may be replaced with a combination of
Class F fly ash, ground granulated blast-furnace slag or silica fume. The combination may not
include more than thirty-five (35) percent fly ash and no more than ten (10) percent silica fume.

D. Option 4: Type IP or Type IS will be used and up to ten (10) percent of the cement may be replaced
with Class F fly ash, ground granulated blast-furnace slag or silica fume.

E. Option 5: Thirty-five (35) to fifty (50) percent of the cement may be replaced with a combination of
Class C fly ash and at least six (6) percent of silica fume, ultra fine fly ash or metakaolin. The
combination may not include more than thirty-five (35) percent fly ash and no more than ten (10)
percent silica fume.

F. Option 6: A lithium nitrate admixture will be added at a minimum dosage of 0.55 gal. of thirty (30)
percent lithium nitrate solution per pound of alkalis present in the hydraulic cement.

G. Option 7: When hydraulic cement only is used in the design, the total alkali contribution from the
cement in the concrete does not exceed 4.0 lbs. per cubic yard, when calculated as follows:

alkali (lbs. per CY) = .01 (lbs cement/CY) (% Na2O equivalent in cement)

where (% Na2O equivalent in cement) is assumed to be the maximum cement alkali content
reported on the cement mill certificate.

H. Option 8: When there are deviations from Options 1 through 7, the following shall be performed:
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1. Conduct tests on both coarse and fine aggregate separately in accordance with ASTM C-1260,
using 440 g of the proposed cementitious in the same proportions of hydraulic cement to
supplementary cementing material to be used in the mix.

2. Prior to use of the mix, a certified test report signed and sealed by a Professional Engineer,
licensed in the state of Texas shall be submitted that demonstrates that ASTM C 1260 test
results for each aggregate do not exceed 0.10 percent expansion.

403S.9 - Mixing and Mixing Equipment

All equipment, tools and machinery used for hauling materials and performing any part of the work shall
be maintained in such condition to insure completion of the work without excessive delays for repairs and
replacement. Mixing shall be done in a mixer of approved type and size that will produce uniform
distribution of material throughout the mass and shall be capable of producing concrete meeting
requirements of ASTM C 94, Ready-mixed Concrete and these specifications. Mixing equipment shall be
capable of producing sufficient concrete to provide required quantities. Entire contents of the drum shall
be discharged before any materials are placed therein for a succeeding batch. Improperly mixed concrete
shall not be placed in a structure. For all mixers an adequate water supply and an accurate method of
measuring the water shall be provided.

The mixer may be batched by either volumetric or weight sensing equipment and shall be equipped with a
suitable timing device that will lock the discharging mechanism and signal when specified time of mixing
has elapsed.

A. Proportioning and Mixing Equipment

For all miscellaneous concrete placements, a mobile, continuous, volumetric mixer or a volumetric or
weight batch mixer of the rotating paddle type may be used.

When approved by Engineer or designated representative in writing or when specified for use in
other items, these mixers may be used for other types of concrete construction, including structural
concrete, if the number of mixers furnished will supply the amount of concrete required for the
particular operation in question.

These mixers shall be designed to receive all the concrete ingredients, including admixtures,
required by the mix design in a continuous uniform rate and mix them to the required consistency
before discharging.

For continuous volumetric mixers, the materials delivered during a revolution of the driving
mechanism or in a selected interval, will be considered a batch and the proportion of each ingredient
will be calculated in the same manner as for a batch type plant.

Mixing time shall conform to recommendations of manufacturer of mixer unless otherwise directed by
Engineer or designated representative.

B. Ready-mixed Concrete

Use of ready-mixed concrete will be permitted provided the batching plant and mixer trucks meet
quality requirements specified herein. When ready-mixed concrete is used, additional mortar (1 sack
cement, 3 parts sand and sufficient water) shall be added to each batch to coat the mixer drum.
Ready-mixed concrete, batching plant and mixer truck operation shall include the following:

1. A ticket system will be used that includes a copy for the Inspector. Ticket will have machine
stamped time/date of concrete batch, a mix design designation, weight of cement, fly ash, sand
and aggregates; exact nomenclature and written quantities of admixtures and water. Any item
missing or incomplete on ticket may be cause for rejection of concrete.
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2. Sufficient trucks will be available to support continuous placements. The Contractor will satisfy
the Engineer or designated representative that adequate standby trucks are available to support
monolithic concrete placement requirements.

3. A portion of mixing water required by the mix design to produce the specified slump may be
withheld and added at the job site, but only with permission of the Engineer or designated
representative and under the Inspector's observation. When water is added under these
conditions, the concrete batch will be thoroughly mixed before any slump or strength samples
are taken. Additional cement shall not be added at the job site to otherwise unacceptable mixes.

4. A metal plate(s) shall be attached in a prominent place on each truck mixer plainly showing the
various uses for which it was designed. The data shall include the drum's speed of rotation for
mixing and for agitating and the capacity for complete mixing and/or agitating only. A copy of
the manufacturer's design, showing dimensions of blades, shall be available for inspection at
the plant at all times. Accumulations of hardened concrete shall be removed to the satisfaction
of the Engineer or designated representative.

5. The loading of the transit mixers shall not exceed capacity as shown on the manufacturer's
plate attached to the mixer or 63 percent of the drum volume, whichever is the lesser volume.
The loading of transit mixers to the extent of causing spill-out en route to delivery will not be
acceptable. Consistent spillage will be cause for disqualification of a supplier.

6. Excess concrete remaining in the drum after delivery and wash water after delivery shall not be
dumped on the project site unless approval of the dump location is first secured from the
Engineer or designated representative.

C. Volumetric Batching

Use of volumetric batched concrete will be permitted provided the batching and continuous mixing
operations conform to ASTM C 685, "Concrete Made By Volumetric Batching and Continuous
Mixing". This type concrete shall be made from materials continuously batched by volume, mixed in
a continuous mixer and delivered to the site in a freshly mixed and unhardened state. Tests and
criteria for batching accuracy and mixing efficiency shall be as specified in ASTM C 685.

1. A ticket system will be used that includes a copy for the Inspector. The ticket will have machine
stamped time/date of concrete batch, a mix design designation, weight of cement, fly ash, sand
and aggregates; exact nomenclature and written quantities of admixtures and water. Any item
missing or incomplete on ticket may be cause for rejection of concrete.

2. Each batching or mixing unit, or both, shall carry in a prominent place a metal plate or plates on
which are plainly marked the gross volume of the unit in terms of mixed concrete, discharge
speed and the weight-calibrated constant of the machine in terms of a revolution counter or
other output indicator. The mixer shall produce a thoroughly mixed and uniform concrete.

3. The batcher-mixer unit shall contain in separate compartments all the necessary ingredients
needed for the manufacture of concrete. The unit shall be equipped with calibrated
proportioning devices to vary the mix proportions and it shall produce concrete as required by
the Work and ASTM C 685.

D. Truck-mixed Concrete

The concrete shall be mixed in a truck mixer from 70 to 100 revolutions at the mixing speed
designated by the manufacturer that will produce a uniform concrete mix. The concrete shall be
delivered to the project in a thoroughly mixed and uniform mass and shall be discharged with a
satisfactory degree of uniformity. Additional mixing at the job site, at the mixing speed designated by
the manufacturer, may be allowed by the Engineer or designated representative as long as the
concrete is discharged before the drum has revolved a total of 300 revolutions after the introduction
of the mixing water to the cement and the aggregates.

Re-tempering or adding concrete chemical admixtures is only permitted at the job site when concrete
is delivered in a truck mixer. Water shall not be added after introduction of mixing water at the batch
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plant except on arrival at the job site with approval of the Engineer or designated representative, in
order to adjust the slump of the concrete. When this water is added, the mix design water-
cementitious-material ratio shall not be exceeded. The drum or blades shall be turned at least 30
additional revolutions at mixing speed to ensure thorough and uniform mixing of the concrete. Water
or chemical admixtures shall not be added to the batch after any concrete has been discharged.

When the concrete contains silica fume, mixing times and batching operations shall be adjusted as
necessary to ensure that the material is completely and uniformly dispersed in the mix. The
dispersion of the silica fume within the mix shall be verified in trial batches.

E. Hand-mixed Concrete

Hand mixing of concrete may be permitted for small placements or in case of an emergency and
then only on authorization of the Engineer or designated representative. Hand-mixed batches shall
not exceed a 4 cubic foot (0.113 cubic meters) batch in volume. Material volume ratios shall not be
leaner than 1 part cement, 2 parts large aggregate, 1 part fine aggregate and enough water to
produce a consistent mix with a slump not to exceed 4 inches (100 mm). Admixtures shall not be
used unless specifically approved by the Engineer or designated representative.

403S.10 - Excavation, Placing of Concrete, Finishing, Curing and Backfill

Excavation, placing of concrete, finishing, curing and backfill shall conform to Standard Specification Item
No. 401S, "Structural Excavation and Backfill", Standard Specification Item No. 410S, "Concrete
Structures" and Standard Specification Item No. 411S, "Surface Finishes for Concrete".

403S.11 - Measurement

Where measurement of concrete for a structure is not provided by another governing pay item,
measurement shall be made under this specification in accordance with the following.

The quantities of concrete of the various classifications which constitute the completed and accepted
structure or structures in place will be measured by the cubic yard (cubic meters: 1 cubic meter is equal to
1.308 cubic yards), each, square yard (square meter: 1 square yard equals 0.836 square meters) or
linear foot as indicated in the Contract Documents. Measurement will be as follows:

A. General

1. Measurement based on dimensions shall be for the completed structure as measured in place.
However, field-measured dimensions shall not exceed those indicated on the drawings or as
may have been directed by the Engineer or designated representative in writing.

2. No deductions shall be made for chamfers less than 2 inches (50 mm) in depth, embedded
portions of structural steel, reinforcing steel, nuts, bolts, conduits less than 5 inches (125 mm) in
diameter, pre/post tensioning tendons, keys, water stops, weep holes and expansion joints 2
inches (50 mm) or less in width.

3. No measurement shall be made for concrete keys between adjoining beams or prestressed
concrete planks.

4. No measurement shall be made for fill concrete between the ends or adjoining prestressed
concrete planks/box beams at bent caps or between the ends of prestressed concrete
planks/box beams and abutment end walls.

5. No measurement shall be made for inlet and junction box invert concrete.

6. No measurement shall be made for any additional concrete required above the normal slab
thickness for camber or crown.
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B. Plan Quantity. For those items measured for plan quantity payment, adequate calculations have
been made. If no adjustment is required by Article 403S.11, additional measurements or calculations
will not be required or made.

C. Measured in Place. For those items not measured for Plan Quantity payment, measurement will be
made in place, subject to the requirements of Article 403S.10.A.1 above.

403S.12 - Payment

The work performed and materials furnished as prescribed by this item and measured in accordance with
the applicable provisions of "Measurement" above will be paid for as follows.

The quantity to be paid for will be that quantity indicated in the contract documents and/or shown on the
drawings, regardless of errors in calculations, except as may be modified by the following.

Plan Quantities will be adjusted:

A. When a complete structure element has been erroneously included or omitted from the drawings,
the quantity shown on the drawings for that element will be added to or deducted from the plan
quantity and included for payment. A complete structure element will be the smallest portion of a
total structure for which a quantity is included on the drawings. Quantities revised in this manner will
not be subject to the provisions of the "General Conditions", Article 11.

B. When the plan quantity for a complete structure element is in error by 5 percent or more, a
recalculation will be made and the corrected quantity included for payment. Quantities revised in this
manner will not be subject to the provisions of the "General Conditions", Article 11.

C. When quantities are revised by a change in design, the "plan quantity" will be increased or
decreased by the amount involved in the design change. Quantities revised in this manner will be
subject to the provisions of the "General Conditions", Article 11.

The party to the contract requesting the adjustment shall present to the other, a copy of the
description and location, together with calculations of the quantity for the structure element involved.
When this quantity is certified correct by the Engineer or designated representative, it will become
the revised plan quantity.

Payment for increased or decreased costs due to a change in design on those items measured as
"Cubic Yard", "Each", "Square Foot", "Square Yard" or "Linear Foot" will be determined by Change
Order. Quantities revised in this manner will be subject to the provisions of the "General Conditions",
Article 11.

The unit prices bid for the various classes of concrete shown shall include full compensation for
furnishing, hauling, and mixing all concrete material; placing, finishing and curing all concrete; all
grouting, pointing and finishing; furnishing and placing drains; furnishing and placing metal flashing
strips; furnishing and placing expansion joint material required by this item; and for all forms and
false work, labor, tools, equipment and incidentals necessary to complete the work.

Pay Item No. 403S-CY: (Structure or Structural Component) Per Cubic Yard.

Pay Item No. 403S-EA: (Structure or Structural Component) Per Each.

Pay Item No. 403S-SY: (Structure or Structural Component) Per Square Yard.

Pay Item No. 403S-LF: (Structure or Structural Component) Per Lineal Foot.
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End

SPECIFIC CROSS REFERENCE MATERIALS

Standard Specification Item 403S, "Concrete For Structures"

City of Austin Standard Specification Items

Designation Description

Item No.
401S

Structural Excavation and Backfill

Item No.
410S

Concrete Structures

Item No.
411S

Surface Finishes for Concrete

Texas Department of Transportation: Departmental Material Specifications

Designation Description

DMS-4640 Chemical Admixtures for Concrete

American Association of State Highway & Transportation Officials, AASHTO Standard Method of Test for

Designation Description

Method T 26 Quality of Water to be Used in Concrete

American Concrete Institute, ACI
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Designation Description

ACI 211.1 Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete

American Society for Testing and Materials, ASTM

Designation Description

ASTM C 94 Specification For Ready-Mixed Concrete

ASTM C 150 Specification For Portland Cement

ASTM C 685 Concrete Made By Volumetric Batching and Continuous Mixing

ASTM C-1260 Standard Test Method for Potential Alkali Reactivity of Aggregates

ASTM D-512 Test Methods for Chloride Ion in Water

ASTM D-516 Test Methods for Sulfate Ion in Water

ASTM D-4191 Test Method for Sodium in Water by Atomic Absorption

ASTM D-4192 Test Method for Potassium Water by Atomic Absorption

Texas Department of Transportation: Manual of Testing Procedures

Designation Description

TEX-203-F Sand Equivalent Test

TEX-401-A Sieve Analysis of Fine and Coarse Aggregate

TEX-406-A
Mineral Finer than 75 μm (No. 200) Sieve in Mineral Aggregates (Decantation Test for

Concrete Aggregates)

TEX-408-A Organic Impurities in Fine Aggregate for Concrete
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TEX-410-A Abrasion of Coarse Aggregate Using The Los Angeles Machine

TEX-411-A Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate

TEX-413-A Determination of Deleterious Materials in Mineral Aggregate

TEX-415-A Slump of Portland Cement Concrete

TEX-416-A Air Content of Freshly-Mixed Concrete by the Pressure Method

TEX-418-A Compressive Strength of Cylindrical Concrete Specimens

TEX-612-J Acid Insoluble Residue

Texas Department of Transportation: Publications

Designation Description

Bulletin C-11 Construction Bulletin

Texas Department of Transportation: Departmental Material Specifications

Designation Description

DMS-4610 Fly Ash

DMS-4620 Ground Granulated Blast-Furnace Slag

DMS-4630 Silica Fume

DMS-4635 Metakaolin

RELATED CROSS REFERENCE MATERIALS
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Standard Specification Item 403S, "Concrete For Structures"

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of
Highways, Streets, and Bridges

Designation Description

Item 360 Concrete Pavement

Item 420 Concrete Structures

Item 421 Hydraulic Cement Concrete

Item 427 Surface Finishes for Concrete

Item 431 Pneumatically Placed Concrete

Item 520 Weighing and Measuring Equipment

Texas Department of Transportation: Departmental Material Specifications

Designation Description

DMS-4650 Hydraulic Cement Concrete Curing Materials and Evaporation Retardants

DMS-6100 Epoxy and Adhesives

DMS 8900 Fly Ash
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Item No. 405S  
Concrete Admixtures  

405S.1 Description  

This item shall govern material requirements of admixtures for Portland cement concrete. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 
 

405S.2 Submittals  

The submittal requirements of this specification item include: 
 
A. Type and manufacturer of any proposed admixture. 
 
B. Certification that proposed admixture meet the requirements of this 
     specification,  ASTM C260 and ASTM C494. 
 
C. For a specific mix design, a statement of compatibility of products shall be 
     submitted when admixtures from multiple manufacturers are proposed. 

405S.3 Materials  

All admixture submittals must be approved by the Engineer or designated representative.  
No admixture shall be chloride-based or have chloride(s) added in the manufacturing 
process.  Admixtures must be pretested by the Texas Department of Transportation 
(TXDOT) Materials and Tests Engineer and be included in the State's current approved 
admixture list.  All admixtures must retain an approved status through the duration of a mix 
design's one-year approval period. 

(1)  Air Entraining Admixture:   

An "Air Entraining Admixture" is defined as a material which, when added to a 
concrete mixture in the proper quantity, will entrain uniformly dispersed microscopic 
air bubbles in the concrete mix.  The admixture shall meet the requirements of ASTM 
Designation: C 260 modified as follows:   

(a) The cement used in any series of test shall be either the cement proposed for the 
specific work or a "reference" Type I cement from one mill. 

(b) The air entraining admixture used in the reference concrete shall be Neutralized 
Vinsol Resin. 

(2)  Water-reducing Admixture:   

A "Water-reducing Admixture" is defined as a material which, when added to a 
concrete mixture in the correct quantity, will reduce the quantity of mixing water 
required to produce concrete of a given consistency and required strength.  This 
admixture shall conform to ASTM C 494, Type A. 
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(3)  Accelerating Admixture:   

An "Accelerating Admixture" is defined as an admixture that accelerates the setting 
time and the early strength development of concrete.  This admixture shall conform 
to ASTM C 494, Type C.  The accelerating admixture will contain no chlorides. 

(4)  Water-reducing, Retarding Admixture:   

A "Water-reducing, Retarding Admixture" is defined as a material which, when added 
to a concrete mixture in the correct quantity, will reduce the quantity of mixing water 
required to produce concrete of a given consistency and retard the initial set of the 
concrete.  This admixture shall conform to ASTM C 494, Type D. 

(5)  High-range Water Reducing Admixtures:  

A "High-range Water Reducing Admixture", referred to as a superplasticizer, is 
defined as a synthetic polymer material which, when added to a low slump concrete 
mixture increases the slump without adversely affecting segregation, impermeability 
or durability of the mix.  This admixture shall conform to ASTM C 494, Type F or G. 

(6)  Fly Ash:   

Fly ash used in Portland cement concrete as a substitute for Portland cement or as a 
mineral filler shall comply with TXDOT Materials Specification D-9-8900 and be listed on 
TXDOT's current list of approved fly ash sources. Fly ash obtained from a source using a 
process fueled by hazardous waste  (30 Texas Administrative Code, Section 335.1) shall 
be prohibited.  This applies to any other specification concerning the use of fly ash.  
Contractor shall maintain a record of source for each batch.  Supplier shall certify that no 
hazardous waste is used in the fuel mix or raw materials. 

405S.4 Certification and Product Information 

The Contractor shall submit the name of the admixture proposed and manufacturer's 
certification that the selected admixtures meet the requirements of this item and of ASTM C 
260 and C 494 as applicable.  Admixtures for a mix design shall be of the same brand.  If 
more than one admixture is proposed in the concrete mix, a statement of compatibility of 
components shall accompany certification.  Manufacturer's product literature shall specify 
when in the batching/mixing operation the admixture must be added. 

The Engineer or designated representative may request additional information such as 
infrared spectrophotometry scan, solids content, pH value, etc., for further consideration.  
Any unreported changes in formulation discovered by any of the tests prescribed herein may 
be cause to permanently bar the manufacturer from furnishing admixtures for Owner's work.   

405S.5 Construction Use of Admixtures 

All admixtures used shall be liquid except high-range water reducers which may be a 
powder.  Liquid admixtures shall be agitated as needed to prevent separation or 
sedimentation of solids; however, air agitation of Neutralized Vinsol Resin will not be 
allowed.   
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No admixture shall be dispensed on dry aggregates.  Admixtures shall be dispensed at the 
batching site separately, but at the same time as the mixing water.  Only high range water 
reducers may be introduced into the mix at the job site. 

When other admixtures are used with fly ash, the amount of the other admixture to be used 
shall be based on the amount of Portland cement only and not the amount of Portland 
cement and fly ash. 

When high-range water reducers are to be added at the job site, transit mixers shall be 
used.  Admixture manufacturer literature shall indicate recommended mixing methods and 
time for the specific equipment and mix design used.  The transit mix equipment shall not be 
loaded in excess of 63 percent of its rated capacity to ensure proper mixing of the admixture 
at the site.  If during discharging of concrete a change in slump in excess of 30% is noted, 
the remaining concrete shall be rejected unless prior approval was given by the Engineer or 
designated representative to retemper a load with a second charge of admixture.  
Retempering with water shall not be allowed. 

Accelerating admixtures will not be permitted in combination with Type II cement. 

All mixes with air entrainment shall have a minimum relative durability factor of 80 in 
accordance with ASTM C 260.  Dosage of air entrainment admixtures may be adjusted by 
the Contractor to stay within the specified tolerances for air entrainment of Standard 
Specification Item No. 403S, "Concrete for Structures".   

405S.6 Measurement and Payment  

The requirements of this specifications shall not be measured and paid for directly, but shall 
be included in the unit price bid for the item of construction in which this item is used. 
 
End 
 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item No. 405S, “Concrete Admixtures”  

City of Austin Standard Specifications 
Designation               Description 
Item No. 403S Concrete for Structures 
 
 
 
American Society for Testing and Materials, ASTM 
Designation Description 
ASTM C260 Air-Entraining Admixtures for Concrete 
ASTM C495 Chemical Admixtures for Concrete 
 
Texas Department of Transportation: Department  Material Specification  
Designation              Description 
DMS-8900  Fly Ash 

RELATED CROSS REFERENCE MATERIALS 
Specification Item No. 405S, “Concrete Admixtures” 
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Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Item 360  Concrete Pavement 
Item 420  Concrete Structures 
Item 421   Portland Cement Concrete 
Item 427  Surface Finishes for Concrete 
Item 431  Pneumatically Placed Concrete 
Item 437   Concrete Admixtures 
Item 520   Weighing and Measuring Equipment 
Item 522   Portland Cement Concrete Plants 
Item 524   Hydraulic Cement 
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Item No. 406S 
Reinforcing Steel 

406S.1  Description  

This item shall govern furnishing and placement of reinforcing steel, deformed and 
smooth, of the size and quantity indicated on the drawings and in accordance with these 
specifications. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

406S.2  Submittals 

The submittal requirements of this specification item may include: 

A. Evidence that the steel reinforcement producer is included on the TxDoT list of 
approved producing mills 

B. Listing of the size, grade, type and quantity of reinforcing steel proposed for the 
project. 

C. If welding of reinforcing steel is proposed, evidence that carbon equivalent (C.E.) 
of the proposed steel is at least 0.55% with a report of chemical analysis showing 
the percentages of elements necessary to establish C.E.  

D. If epoxy coated steel is proposed, evidence that the steel reinforcement producer 
is included on the TxDoT list of approved epoxy coating applicators 

E. If epoxy coated steel is proposed, written certification that the epoxy-coated 
reinforcing steel meets the requirements of this Item with a copy of the 
manufacturer’s control tests. 

F. When mechanical splices are proposed, the types of couplers proposed for use. 

406S.3 Materials 

A. Approved Mills 

Prior to furnishing reinforcing steel, the producing mills must be included on the list 
of approved producing mills that is maintained by the Construction Division of the 
State of Texas Department of Transportation 

B. Deformed Bars and Wire Reinforcement  
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Unless indicated otherwise on the drawings, Bar reinforcement shall be Grade 60 
and deformed.  Reinforcing steel must conform to one of the following: 

ASTM A615/ 615M, Grades 40 or 60 (300 or 420) 

ASTM A996/ 996M, Type A, Grades 40 or 60 (300 or 420) 

ASTM A996/996M, Type R, Grade 60 (420), permitted in concrete pavement 
only (furnished as straight bars only without bends. Bend tests are not 
required) 

ASTM A706/706M 

In cases where the provisions of this item are in conflict with the provisions of the 
ASTM Designation to which reference is made, the provisions of this item shall 
govern. 

The nominal size, area and weight (mass) of reinforcing steel bars covered by 
these specifications are as follows: 

 

Bar Size Number 

1/8th ins (mm) 

Nominal Diameter, 
inches (mm) 

Nominal Area, 

 Sq. ins. (mm2) 

Weight/Linear Foot 

Lbs. (kg) 

2 (6) 0.250 (6.6) 0.05 (32) 0.167 (.075) 

3 (10) 0.375 (9.5) 0.11 (71) 0.376 (.171) 

4 (13) 0.500 (12.5) 0.20 (127) 0.668 (.303) 

5 (16) 0.625 (15.5) 0.31 (198) 1.043 (.473) 

6 (19) 0.750 (19.0) 0.44 (285) 1.502 (.681) 

7 (22) 0.875 (22.0) 0.60 (388) 2.044 (.927) 

8 (25) 1.000 (25.5) 0.79 (507) 2.670 (2.211) 

9 (29) 1.128 (28.5) 1.00 (641) 3.400 (1.542) 

10 (32) 1.270 (32.0) 1.27 (792) 4.303 (1.952) 

11 (36) 1.410 (36.0) 1.56 (958) 5.313 (2.410) 

14 (43) 1.693 (43.0) 2.25 (1552) 7.65 (3.470) 
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18 (57) 2.257 (57.5) 4.00 (2565) 13.60 (6.169) 

Smooth, round bars shall be designated by size number through a No. 4.  Smooth 
bars above No. 4 shall be designated by diameter in inches. 

C. Smooth Bar and Spiral Reinforcement 

Smooth bars and dowels for concrete pavement must have a minimum yield 
strength of 60 ksi (414 MPa) and meet ASTM A615/615M. Smooth bars that are 
greater in diameter than a No. 3 (10 mm) designation shall conform to ASTM A615 
or meet the physical requirements of ASTM A36. 

Spiral reinforcement shall be either smooth or deformed bars or wire of the 
minimum size or gauge indicated on the drawings.  Bars for spiral reinforcement 
shall comply with ASTM A615 Grade 40(300), ASTM A996, Type A, Grade 40 
(300); or ASTM A675, Grade 80(550), meeting dimensional requirements of ASTM 
A615. Smooth wire shall comply with ASTM A82, and deformed wire shall comply 
with ASTM A496. 

D. Weldable Reinforcing Steel 

Reinforcing steel to be welded must comply with ASTM A706 or have a carbon 
equivalent (C.E.) of at most 0.55%. A report of chemical analysis showing the 
percentages of elements necessary to establish C.E. is required for reinforcing 
steel that does not meet ASTM A706 to be structurally welded. No tack welding will 
be allowed. All welding shall conform to the requirements of AWS D1.1/D1.1M. 

The requirements above do not apply to the following miscellaneous welding 
applications: 

Splicing reinforcing steel to extend bars in the bottom of a drilled shaft; 

Attaching chairs to the reinforcing steel cage of a drilled shaft; 

Armor joints and their supports; 

Screed rail and form hanger supports where permitted on steel units; 

Reinforcing steel to R-bars for lateral stability between prestressed beams, 
spirals, or bands of reinforcing bars in drilled shaft cages; 

Permanent bridge deck forms; 

Steel added in railing when slip-form construction is used; and 

Other similar miscellaneous members that have no load carrying capacity in 
the completed structure. 

E. Welded Wire Fabric  

Wire shall conform to the requirements of the Standard Specifications for Cold-
Drawn Steel Wire for Concrete Reinforcement, ASTM A 82 or A 496.  Wire fabric, 
when used as reinforcement, shall conform to ASTM A 185 or A 497. 
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When wire is ordered by size numbers, the following relation between size number, 
diameter in inches and area shall apply unless otherwise indicated on the 
drawings: 

Size, W Number 

1/100 in2 (mm2) 

Nominal Diameter 

inch (mm) 

Nominal Area,  

sq. inches (mm2) 

31 (200) 0.628 (16.0)  0.310 (200) 

30 (194) 0.618 (15.7) 0.300 (194) 

28 (181) 0.597 (15.2) 0.280 (181) 

26 (168) 0.575 (14.6) 0.260 (168) 

24 (155) 0.553 (14.0) 0.240 (155) 

22 (142) 0.529 (13.4) 0.220 (142) 

20 (129) 0.505 (12.8) 0.200 (129) 

18 (116) 0.479 (12.2) 0.180 (116) 

16 (103) 0.451 (11.5) 0.160 (103) 

14 (90) 0.422 (10.7) 0.140 (90) 

12 (77) 0.391 (9.9) 0.120 (77) 

10 (65) 0.357 (9.1) 0.100 (65) 

8 (52) 0.319 (8.1) 0.080 (52) 

7 (45) 0.299 (7.6) 0.070 (45) 

6 (39) 0.276 (7.0) 0.060 (39) 

5.5 (35) 0.265 (6.7) 0.055 (35) 

5 (32) 0.252 (6.4) 0.050 (32) 

4.5 (29) 0.239 (6.1) 0.045 (29) 
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4 (26) 0.226 (5.7) 0.040 (26) 

3.5 (23) 0.211 (5.4) 0.035 (23) 

3 (19) 0.195 (5.0) 0.030 (19) 

2.5 (16) 0.178 (4.5) 0.025 (16) 

2 (13) 0.160 (4.1) 0.020 (13) 

1.5 (9) 0.138 (3.5) 0.015 (9.7) 

1.2 (8) 0.124 (3.1) 0.012 (7.7) 

1 (6) 0.113 (2.9) 0.010 (6.5) 

0.5 (3) 0.080 (2.0) 0.005 (3.2) 

 

Where deformed wire is required, the size number shall be preceded by D and for 
smooth wire the prefix W shall be shown. 

Welded wire fabric shall be designated as follows: 6 x 12 – W16 x W8, which 
indicates a 6 in. (150 mm) longitudinal wire spacing and 12-in (300 mm) transverse 
wire spacing with smooth No. 16 (103) wire longitudinally and smooth no. 8 (52) 
wire transversely. 

F. Epoxy Coating 

Epoxy coating shall be required as indicated on the drawings. Prior to furnishing 
epoxy-coated reinforcing steel, the epoxy applicator must be included on the list of 
approved applicators that is maintained by the Construction Division of the State of 
Texas Department of Transportation. 

The reinforcing steel shall be epoxy coated in accordance with the following. 

Epoxy Coating Requirements for Reinforcing Steel 

Material Specification 

Bar ASTM A775 or A934 

Wire or Fabric ASTM A884 Class A or B 

Mechanical Coupler As indicated on the drawings 
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Hardware As indicated on the drawings 

 

The epoxy coating material and coating repair material shall comply with TxDoT’s 
DMS-8130, “Epoxy Powder Coating for Reinforcing Steel”. The applicator shall not 
patch more than ¼ inch total length in any foot (20 mm total length in any meter) at 
the applicator’s plant. 

The epoxy-coated reinforcing steel shall be sampled and tested in accordance with 
TxDoT Test Method Tex-739-I, “Sampling and Testing Epoxy Coated Reinforcing 
Steel“. 

The identification of all reinforcing steel shall be maintained throughout the epoxy 
coating and fabrication and until delivery to the project site. 

Written certification that the epoxy-coated reinforcing steel meets the requirements 
of this Item shall be provided along with a copy of the manufacturer’s control tests. 

G. Mechanical Couplers 

When mechanical splices in reinforcing steel bars are indicated on the drawings, 
the following types of couplers may be used: 

Sleeve-filler 

Sleeve-threaded 

Sleeve-swaged, or 

Sleeve-wedge. 

H. Chairs and Supports  

Chairs and Supports shall be steel, precast mortar or concrete blocks cast in molds 
meeting the approval of the Engineer or designated representative of sufficient 
strength to position the reinforcement as indicated on the drawings when 
supporting the dead load of the reinforcement, the weight of the workers placing 
concrete and the weight of the concrete bearing on the steel.  Chairs shall be 
plastic coated when indicated on the drawings. 

Chair Types and Applicable Uses 

Structural or Architectural Elements 
(columns, beams, walls, slabs) 
exposed to weather, not subjected to 
sand blasting, water blasting or 
grinding. 

Galvanized steel or steel chairs with 
plastic coated feet. 
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Structural or Architectural Elements 
exposed to weather and subject to 
sand blasting, water blasting or 
grinding. 

Stainless steel chairs. 

Structural or Architectural Elements 
not exposed to weather or corrosive 
conditions. 

Uncoated steel chairs 

Slabs and grade beams cast on 
grade. 

Steel chairs with a base with 9 inch² 
(58 cm2) minimum area or sufficient 
area to prevent the chair from sinking 
into fill or subgrade.  Precast mortar 
or concrete blocks meeting the 
requirements of this item may be 
used. 

406S.4 Bending  

The reinforcement shall be bent cold, true to the shapes indicated on the drawings.  
Bending shall preferably be done in the shop.  Irregularities in bending shall be cause for 
rejection. Improperly fabricated, damaged or broken bars shall be replaced at no 
additional expense to the City. Damaged or broken bars embedded in a previous 
concrete placement shall be repaired using a method approved by the Engineer or 
designated representative. 

Unless otherwise indicated on the drawings, the inside diameter of bar bends, in terms 
of the nominal bar diameter (d), shall be as follows: 

Bends of 90 degrees and greater in stirrups, ties and other secondary bars that enclose 
another bar in the bend. 

Bar Number in 

1/8th inches (mm) 

 

Diameter 

3, 4, 5 (10, 13, 16) 4d 

6, 7, 8 6d 

All bends in main bars and in secondary bars not covered above. 
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Bar Number in 

1/8th inches (mm) 

 

Diameter 

3 thru 8 (10 thru 25) 6d 

9, 10, 11 (29, 32, 36) 8d 

14, 18 (43, 57) 10d 

406S.5 Tolerances  

Fabricating tolerances for bars shall not be greater than shown on Standard (Detail) 
406S-1. 

406S.6 Storing  

Steel reinforcement shall be stored above the surface of the ground upon platforms, 
skids or other supports and shall be protected as far as practicable from mechanical 
injury and surface deterioration caused by exposure to conditions producing rust.  When 
placed in the work, reinforcement shall be free from dirt, paint, grease, oil or other 
foreign materials.  Reinforcement shall be free from injurious defects such as cracks and 
laminations.  Rust, surface seams, surface irregularities or mill scale will not be cause 
for rejection, provided the minimum dimensions, cross sectional area and tensile 
properties of a hand wire brushed specimen meets the physical requirements for the 
size and grade of steel indicated on the drawings. 

406S.7 Splices  

Splicing of bars, except when indicated on the drawings or specified herein, will not be 
permitted without written approval of the Engineer or designated representative.  No 
substitution of bars will be allowed without the approval of the Engineer or designated 
representative.  Any splicing of substituted bars shall conform to the requirements in the 
Table below. 

Splices not indicated on the drawings will be permitted in slabs not more than 15 inches 
(380 mm) in thickness, columns, walls and parapets. 

Splices will not be permitted in bars 30 feet (9.1 meters) or less in plan length unless 
otherwise approved.  For bars exceeding 30 feet (9.1 meters) in plan length, the 
distance center to center of splices shall not be less than 30 feet (9.1 meters) minus 1 
splice length, with no more than 1 individual bar length less than 10 feet (3 meters).  
Splices not indicated on the drawings, but permitted hereby, shall conform to the Table 
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below.  The specified concrete cover shall be maintained at such splices and the bars 
placed in contact and securely tied together. 

 

Minimum Lap Requirements 

Bar Number in 

1/8th inches 
(mm) 

Uncoated 

Lap Length 

Coated 

Lap Length 

3 (10) 1 foot 4 inches (0.4 meters) 2 foot 0 inches (0.610 meters) 

4 (13) 1 foot 9 inches (0.533 meters) 2 foot 8 inches (0.813 meters) 

5 (16) 2 foot 2 inches (0.660 meters) 3 feet 3 inches (0.991meters) 

6 (19) 2 foot 7 inches (0.787 meters) 3 feet 11 inches (1.194 meters) 

7 (22) 3 feet 5 inches (1.041 meters) 5 feet 2 inches (1.575 meters) 

No. 8 (25) 4 feet 6 inches (1.372 meters) 6 feet 9 inches (2.057 meters) 

No. 9 (29) 5 feet 8 inches (1.727 meters) 8 feet 6 inches (2.591 meters) 

No. 10 (32) 7 feet 3 inches (2.210 meters) 10 feet 11 inches (3.327 meters) 

No. 11 (36) 8 feet 11 inches (2.718 meters) 13 feet 5 inches (4.089 meters) 

 

Spiral steel shall be lapped a minimum of 1 turn.  Bar No. 14 and No. 18 may not be 
lapped. 

Welded wire fabric shall be spliced using a lap length that includes an overlap of at least 
2 cross wires plus 2 inches (50 mm) on each sheet or roll. 

Splices using bars that develop equivalent strength and are lapped in accordance with 
the table above are permitted. 

Welding of reinforcing bars may be used only where indicated on the drawings or as 
permitted herein.  All welding operations, processes, equipment, materials, quality of 
work and inspection shall conform to the requirements indicated on the drawings.  All 
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splices shall be of such dimension and character as to develop the full strength of the 
bar being spliced. 

End preparation for butt-welding reinforcing bars shall be done in the field, except Bar 
No. 6 and larger shall be done in the shop.  Delivered bars shall be of sufficient length to 
permit this practice. 

For box culvert extensions with less than 1 foot (0.3 meters) of fill, the existing 
longitudinal bars shall have a lap with the new bars as shown in the table above.  For 
box culvert extensions with more than 1 foot (0.3 meters) of fill, a minimum lap of 12 
inches (300 mm) will be required. 

Unless otherwise indicated on the drawings, dowel bars transferring tensile stresses 
shall have a minimum embedment equal to the minimum lap requirements shown in the 
table above.  Shear transfer dowels shall have a minimum embedment of 12 inches (300 
mm). 

406S.8  Placement 

Reinforcement shall be placed as near as possible in the position indicated on the 
drawings.  Unless otherwise indicated on the drawings, dimensions shown for 
reinforcement are to the centers of the bars.  In the plane of the steel parallel to the 
nearest surface of concrete, bars shall not vary from plan placement by more than 1/12 
of the spacing between bars.  In the plane of the steel perpendicular to the nearest 
surface of concrete, bars shall not vary from plan placement by more than 1/4 inch (6 
mm).  Cover of concrete to the nearest surface of steel shall be as follows: 

 

 
Minimum Cover, 
Inches (mm) 

(a)  Concrete cast against and permanently exposed to 
earth 

3 (76 mm) 

(b)  Concrete exposed to earth or weather:  

Bar No. 6 (19) through No. 18 bars (57)  2 (51 mm) 

Bar No. 5 (16), W31 (W200) or D31 (D200) wire 
and smaller 

1 ½ (38 mm) 

(c)  Concrete not exposed to weather or in contact with 
ground: 
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Slabs, walls, joists:  

Bar No. 14 (43) and 18 (57) 1 ½ (38mm) 

Bar No. 11 (36) and smaller 1 (25 mm) 

Beams, columns:  

Primary reinforcement, ties, stirrups, spirals 1 ½ (38 mm) 

Shells, folded plate members:  

Bar No. 6 (19) and larger 1 (25 mm) 

Bar No. 5 (16), W31 (W200) or D31 (D200) 
wire, and smaller 

1 (25 mm) 

 

Vertical stirrups shall always pass around the main tension members and be attached 
securely thereto.   

The reinforcing steel shall be located accurately in the forms and held firmly in place 
before and during concrete placement by means of bar supports that are adequate in 
strength and number to prevent displacement and to keep the steel at the required 
distance from the form surface. Bars shall be supported by means of approved 
galvanized metal spacers, metal spacers with plastic coated tips, stainless steel 
spacers, plastic spacers or approved precast mortar or concrete blocks when supports 
are in contact with removable or stay-in-place forms.  Bright basic bar supports shall be 
used to support reinforcing steel placed in slab overlays on concrete panels or on 
existing concrete slabs. Bar supports in contact with soil or subgrade shall be approved. 

For bar supports with plastic tips, the plastic protection must be at least 3/32 in. (2.4 mm) 
thick and extend upward on the wire to a point at least ½ in. (12.5 mm) above the 
formwork. 

For approval of plastic spacers on a project, representative samples of the plastic shall 
show no visible indications of deterioration after immersion in a 5 percent solution of 
sodium hydroxide for 120 hours. 

All accessories such as tie wires, bar chairs, supports, or clips used with epoxy-coated 
reinforcement shall be of steel, fully coated with epoxy or plastic. When approved by the 
Engineer or designated representative, plastic supports may also be used with epoxy-
coated reinforcement. 
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All reinforcing steel shall be tied at all intersections, except that where spacing is less 
than 1 foot (300 mm) in each direction, alternate intersections only need be tied.  For 
reinforcing steel cages for other structural members, the steel shall be tied at enough 
intersections to provide a rigid cage of steel.  Mats of wire fabric shall overlap each other 
1 full space as a minimum to maintain a uniform strength and shall be tied at the ends 
and edges. 

Where prefabricated deformed wire mats are specified or if the Contractor requests, 
welded wire fabric may be substituted for a comparable area of steel reinforcing bar 
plan, subject to the approval of the Engineer or designated representative. 

Mortar or concrete blocks shall be cast to uniform dimensions with adequate bearing 
area. A suitable tie wire shall be provided in each block, to be used for anchoring to the 
steel.  Except in unusual cases and when specifically authorized by the Engineer, the 
size of the surface to be placed adjacent to the forms shall not exceed 2 1/2 inches (63.5 
mm) square or the equivalent thereof in cases where circular or rectangular areas are 
provided.  Blocks shall be cast accurately to the thickness required and the surface to be 
placed adjacent to the forms shall be a true plane, free of surface imperfections. The 
blocks shall be cured by covering them with wet burlap or mats for a period of 72 hours. 
Mortar for blocks should contain approximately 1 part hydraulic cement to three parts 
sand. Concrete for blocks should contain 850 pounds of hydraulic cement per cubic yard 
(500 kilograms per cubic meter) of concrete 

Individual bar supports shall be placed in rows at 4-ft (1.22 meters) maximum spacing in 
each direction. Continuous type bar supports shall be placed at 4-ft (1.22 meters) 
maximum spacing. Continuous bar supports shall be used with permanent metal deck 
forms. 

The exposure of the ends of longitudinals, stirrups and spacers used to position the 
reinforcement in concrete pipe and in precast box culverts or storm drains is not a cause 
for rejection. 

Reinforcing steel for bridge slabs, top slabs of direct traffic culverts, and top slabs of 
prestressed box beams at all intersections, except tie only alternate intersections where 
spacing is less than 1 ft. (300 mm) in each direction. 

For steel reinforcing cages for other structural members, reinforcement shall be 
supported and tied in such a manner that a sufficiently rigid cage of steel is provided.  
Fasten mats of wire fabric securely at the ends and edges. If the cage is not adequately 
supported to resist settlement or floating upward of the steel, overturning of truss bars or 
movement in any direction during concrete placement, permission to continue concrete 
placement will be withheld until corrective measures are taken.  Sufficient 
measurements shall be made during concrete placement to insure compliance with the 
above. 

No concrete shall be deposited until the Engineer or designated representative has 
reviewed the placement of the reinforcing steel and all mortar, mud, dirt, etc, shall be 
cleaned from the reinforcement, forms, workers' boots and tools. Do not place concrete 
until authorized by the Engineer or designated representative 
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406S.9 Handling, Placement and Repair of Epoxy-coated Reinforcement Steel  

A. Handling 

Systems for handling coated-reinforcement with padded contact areas shall be 
provided. Handling bands shall be padded to prevent damage to the coating. 
Bundles of coated reinforcement shall be lifted with a strongback, spreader bar, 
multiple supports or a platform bridge. The bundled reinforcement shall be carefully 
transported and stored on protective cribbing.  The coated reinforcement should 
not be dropped or drug during handling. 

B. Construction Methods 

Coated reinforcement shall not be flame-cut but shall be sawn or shear-cut only 
when approved. Cut ends shall be coated as specified in Section C, “Repair of 
Coating”. 

Coated reinforcement steel shall not be welded or mechanically coupled except 
where specifically indicated on the drawings. When welding or coupling is indicated 
on the drawing, the epoxy coating shall be removed at least 6 in. (150 mm) beyond 
the weld limits before welding and 2 in. (50 mm) beyond the limits of the 
mechanical coupler before assembly. After the welding or coupling operation is 
completed the steel shall be cleaned of oil, grease, moisture, dirt, welding 
contamination (slag or acid residue) and rust to a near-white finish. The existing 
epoxy coating shall be examined for damage and any damaged or loose epoxy 
shall be removed to expose sound epoxy coating. 

After cleaning the coated-steel, the splice area shall be coated with epoxy repair 
material to a thickness of 7 to 17 mils (0.18 to 0.43 mm) after curing. A second 
application of the repair material shall be applied to the bar and coupler interface to 
ensure complete sealing of the joint. 

C. Repair of Coating 

The material used for coating repair shall comply with the requirements of this Item 
and ASTM D3963/D3963M, “Specification for Fabrication and Jobsite Handling of 
Epoxy-coated Reinforcing Steel Bars”.  Repairs shall be made in accordance with 
procedures recommended by the manufacturer of the epoxy coating powder. For 
areas to be patched, a minimum coating thickness as required for the original 
coating shall be applied. All visible damage to the coating shall be repaired. 

Sawed and sheared ends, cuts, breaks and other damage shall be promptly 
repaired before additional oxidation occurs.  The areas to be repaired shall be 
cleaned to ensure that they free from surface contaminants. Repairs shall be made 
in the shop or in the field as required. 

406S.10 Measurement  

The measurement of quantities of reinforcement furnished and placed will be based on 
the calculated weight of the steel actually placed as indicated on the drawings, with no 
allowance made for added bar lengths for splices requested by the Contractor nor for 
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extra steel used when bars larger than those indicated on the drawings are used or for a 
higher grade of steel that is substituted with the permission of the Engineer or 
designated representative. Tie wires and supporting devices will not be included in the 
calculated weights.  The calculated weight of bar reinforcement will be determined using 
the theoretical bar weight set forth in this item. 

Measurement required by a change in design will be computed as described above for 
the actual steel required to complete the work. 

406S.11 Payment  

Reinforcing steel will generally not be paid for directly, but shall be included in the unit 
price bid for the items of construction in which the reinforcing steel is used. 

When specified in the contract bid form as a separate pay item, this item shall be paid 
for at the contract unit price bid per pound of "Reinforcing Steel". The unit bid price shall 
include full compensation for all work specified herein including furnishing, bending, 
fabricating, welding and placing reinforcement, for all clips, blocks, metal spacers, ties, 
chairs, wire or other materials used for fastening reinforcement in place and for all tools, 
labor, equipment and incidentals necessary to complete the work. 

Payment, when included as a contract pay item, will be made under: 

Pay Item No. 406S-RC:  Reinforcing Steel -  Per Pound. 

Pay Item No. 406S-ERC:  Epoxy-Coated Reinforcing Steel -  Per Pound. 

 

END 
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SPECIFIC CROSS REFERENCE MATERIALS 

Standard Specification Item 406S, “Reinforcing Steel” 

 

American Society for Testing and Materials, ASTM 

Designation Description 

ASTM A 36/A 36M Carbon Structural Steel 

ASTM A 82 Steel Wire, Plain, for Concrete Reinforcement 

ASTM A 185 Steel Welded Wire Fabric, Plain, for Concrete Reinforcement 

ASTM A 496 Steel Wire, Deformed, for Concrete Reinforcement 

ASTM A 497 Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement 

ASTM A 615/A 615M Deformed and Plain Billet-steel Bars for Concrete 
Reinforcement 

ASTM A 675/A 675M Steel Bars, Carbon, Hot-Wrought, Special Quality, 
Mechanical Properties 

ASTM A 706/A 706M Low- Alloy Steel Deformed and Plain Bars for Concrete 
Reinforcement 

ASTM A 775/A 775M Epoxy-Coated Reinforcing Steel Bars 

ASTM A 884/A 884M Epoxy-Coated Steel Wire and Welded Wire Fabric For 
Reinforcement 

ASTM A 934/A 934M Epoxy-Coated Prefabricated Reinforcing Steel Bars 

ASTM A 996/A 996M Rail-Steel and Axle-Steel Deformed Bars for Concrete 
Reinforcement 

ASTM D3963/D3963M Fabrication and Jobsite Handling of Epoxy-coated 
Reinforcing Steel Bars 

 

Texas Department of Transportation: Manual of Testing Procedures 
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Designation Description 

Tex-739-I Sampling and Testing Epoxy Coated Reinforcing Steel 

 

City of Austin Standard (Details) 

Designation Description 

Standard 406S-1 Reinforced Steel Tolerances 

 

Texas Department of Transportation: Departmental Material Specifications 

Designation Description 

DMS 8130 Epoxy Powder Coating for Reinforcing Steel 

 

American Welding Society 

Designation Description 

AWS D1.1/D1.1M Structural Welding Code 

 

RELATED CROSS REFERENCE MATERIALS 
Standard Specification Item 406S, “Reinforcing Steel” 

 

City of Austin Standard Specification Items 

Designation  Description 

Item No. 360  Concrete Pavement 

Item No. 403S  Concrete for Structures 

Item No. 410S  Concrete Structures 

Item No. 414S  Concrete Retaining Walls 
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Item No. 420S   Drilled Shaft Foundations 

Item No. 830S          Traffic Signal Controller Foundation 

Item No. 831S          Traffic Signal Drilled Shaft Foundation 

 

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 

Designation           Description 

Item No. 360  Concrete Pavement 

Item No. 420  Concrete Structures 

Item No. 421   Hydraulic Cement Concrete 

Item No. 422  Reinforced Concrete Slab 

Item No. 423  Retaining Walls 

Item No. 440 Reinforcing Steel 
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Item No. 408S 
Concrete Joint Materials 

408S.1 Description  

This item shall govern the furnishing and placing of all longitudinal, transverse 
contraction and expansion joint material in concrete work as herein specified in the 
various items of these specifications as indicated or as directed by the Engineer or 
designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

408S.2 Submittals  

 The submittal requirements of this specification item include: 
 
 A. Type and manufacturer of all joint materials proposed for use. 
 

B. Technical data indicating that proposed products meet the requirements 
     specified herein. 

408S.3  Materials 

(1)  Preformed Asphalt Board 
 

Preformed asphalt board formed from cane or other suitable fibers of a cellular 
nature securely bound together and uniformly impregnated with a suitable asphaltic 
binder and meeting the requirements of the Standard Specifications for Preformed 
Expansion Joint Filler for Concrete (Bituminous Type), ASTM D 994. 

(2)  Preformed Nonbituminous Fiber Material  

Preformed nonbituminous fiber material shall meet the requirements of the 
Standard Specifications for the Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction, ASTM D 1751, except that the requirements 
pertaining to bitumen content, density and water absorption shall be voided. 

(3)  Boards  

Boards obtained from Redwood timber, of sound heartwood, free from sapwood, 
knots, clustered birdseye, checks and splits.  Occasional sound or hollow birdseye, 
when not in clusters, will be permitted provided the board is free from any other 
defects that will impair its usefulness as a joint filler. 

(4)  Joint Sealer (Concrete Pavement) 

This material shall be a one part low modulus silicone especially designed to cure at 
ambient temperatures by reacting with moisture in the air and shall have the 
following properties: 

 
As Supplied 

Color Gray 
Flow, MIL-2-8802D Sec. 4.8.4 0.2 maximum 



Current Version: November 13, 2007                    Previous Versions: 04/14/86 
 

408S    11/13/07        Page 2      Concrete Joint Materials 

Working Time, minutes 10 

   Tack-Free Time at 77°F  2F (25°C  -1.66°C)  Min.  
   MIL-2-8802D Sec.4.8.7 

60 

Cure time, at 77°F (25°C), days 7-14 
Full Adhesion, days 14-21 
As Cured---after 7 days at 77°F (25°C) and 40% RH  

Elongation, percent minimum 1200 
Durometer Hardness, Shore A, points ASTM 2240 15 
Joint Movement Capability, percent +100/-50 
Tensile Strength, maximum elongation,psi (kPa) 100 (689) 
Peel Strength, psi (kPa) 25 (172) 

 
The joint sealer shall adhere to the sides of the concrete joint or crack and shall be 
an effective seal against infiltration of water and incompressibles.  The material 
shall not crack or break when exposed to low temperature. 

(5)  Backer Rod 

Backer Rod shall be expanded closed cell polyethylene foam compatible with 
sealant.  No bond or reaction shall occur between rod and sealant.  Backer Rod 
shall be of sufficient width to be in compression after placement and shall be used 
with joint sealer. 

(6)  Joint Sealing Material 

Joint Sealing Material for other than pavement use may be a two-component, 
synthetic polymer or cold-pourable, self leveling type meeting the following 
requirements: 

The material shall adhere to the sides of the concrete joint or crack and shall form 
an effective seal against infiltration of water and incompressibles.  The material 
shall not crack or break when exposed to low temperatures.  Curing is to be by 
polymerization and not by evaporation of solvent or fluxing of harder particles.  It 
shall cure sufficiently at an average temperature of 77°F 3°F (25°C  -1.66°C) so 
as not to pick up under wheels of traffic in a maximum of 3 hours. 

Performance Requirements: 
 

When tested in accordance with Test Method Tex-525-C, the joint sealing 
material shall meet the above curing times and the requirements as follows: 

It shall be of such consistency that it can be mixed and poured or mixed and 
extruded into joints at temperatures above 60°F (1.66°C). 

Penetration 77°F  (25°C), 150 gm. Cone, 5 sec., max.-cm 0.90 
Bond and Extension 75%, 0F, 5 cycles:     
          Dry Concrete Blocks 

 
Pass 

Wet Concrete Blocks Pass 
Steel Blocks (Primed if specified by manufacturer) Pass 

Flow at 200 °F (93°C) None 
Water content % by weight, max. 5.0 
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Resilience:  
 Original sample min. % (cured) 50 
 Oven-aged at 158°F  (70°C) min. % 50 

For Class 1-a material only, Cold Flow (10 minute) None 
 

(7)  Rebonded Recycled Tire Rubber 

 This material consists of granular particles of rubber, made by grinding automobile and 
truck tires, securely bound together by a synthetic resin or plastic binder. The filler must 
be molded into sheets of the required dimensions, which meet the testing requirements 
of both ASTM D 1751 and ASTM D 1752, except that the requirements for asphalt 
content and expansion are waived. The density of the material must be at least 30 lb/ft 3 
(440kg/m3). 

 

408S.4  Construction Methods  

The Contractor shall install "Concrete Joint Materials" which will function as a compatible 
system.  Joint sealer shall not be placed where a bond braker is present. 
 
Asphalt, Redwood board or other materials used shall extend the full depth of the 
concrete and shall be perpendicular to the exposed face.  All joints shall be shaped to 
conform to the contour of the finished section in which they are installed.  All material 
shall be a minimum of 1/2 inch (12.5 mm) thick or as indicated.  Wood materials shall be 
anchored to the adjacent concrete to permanently hold them in place.  Joint sealer shall 
be installed in accordance with the manufacturer's recommendations. 

The material used for side walk expansion joints shall conform to No. 3 above, unless 
otherwise indicated. 

The material used for curb and gutter expansion joints filler shall conform to any of the 
above, except when placed adjacent to concrete pavement, the joint material shall 
match the pavement joint material. 

408S.5   Measurement and Payment  

No additional compensation will be made for materials, equipment or labor required by 
this item, but shall be included in the unit price bid for the item of construction in which 
this item is used. 
 
End 

 
 
 
 

SPECIFIC Cross Reference Materials 
Standard Specification Item No. 408S, " Concrete Joint Materials” 

 

American Society for Testing and Materials (ASTM) 
Designation               Description 

 D 994   Specification for Preformed Expansion Joint Filler for Concrete 



Current Version: November 13, 2007                    Previous Versions: 04/14/86 
 

408S    11/13/07        Page 4      Concrete Joint Materials 

    (Bituminous Type) 
 D 1751   Specification for Preformed Expansion Joint Filler for Concrete 
    Paving and Structural Construction (Nonextruding and Resilient 
    Bituminous Types) 
 D 1752   Specification for Preformed Sponge Rubber and Cork Expansion 
    Joint Fillers for Concrete Paving and Structural Construction 
 D 2240   Standard Test Method for Rubber Property-Durameter Hardness  

Texas Department of Transportation: Manual of Testing Procedures 

Designation Description 
 Tex-525-C  Tests for Asphalt and Concrete Joint Sealers 
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Item No. 430S 
P.C. Concrete Curb and Gutter 

430S.1  Description  

This item shall govern Portland Cement (p.c.) concrete curb, p.c. concrete curb and 
gutter with reinforcing steel or p.c. concrete laydown curb as required, that is constructed 
in accordance with this specification on an approved subgrade and base in conformity 
with Standard Detail Series 430S and the lines, grades, section indicated on the 
Drawings or as established by the Engineer or designated representative. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

430S.2  Submittals 

 
The submittal requirements of this specification item include: 

A. Class A p.c. concrete mix design, 

B. Type of Installation (i.e. P.C. Concrete Curb and Gutter or P.C. Concrete Curb or 
P.C. Concrete Laydown Curb) and construction details (i.e. base, reinforcing steel, 
joints, curing membrane),  

C. Identification of the type, source, mixture, Pure Live Seed (PLS) and rate of 
application of the seeding. 

430S.3  Materials  

A.  Concrete  

The Portland cement (p.c.) concrete shall conform to Class A Concrete, Section 
403S.7 (Table 4) of Standard Specification Item No. 403S, "Concrete for Structures" 
or Sections 360S.4 and 360S.6 of Standard Specification Item No. 360S, "Concrete 
Pavement" when curb and gutter is to be constructed integral with the pavement. 

B.  Reinforcing Steel  

Reinforcing steel shall conform to Standard Specification Item No. 406S, 
"Reinforcing Steel". 

C.  Expansion Joint Materials  

Expansion joint materials shall conform to Standard Specification Item No. 408S, 
"Expansion Joint Materials". 

D.  Membrane Curing Compound  

Membrane curing compound shall conform to Standard Specification Item No. 
409S, "Membrane Curing". 

E.  Flexible Base 

Aggregate shall conform to Standard Specification Item No. 210S, "Flexible Base". 
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430S.4 Construction Methods  

A.  Subgrade and Base Preparation 

Subgrade for curb and gutter shall be excavated and prepared to depth and width 
requirements indicated on the Drawings, including a minimum of 12 inches (300 
mm) behind the curb, unless a greater width is indicated on the Drawings.  The 
subgrade shall be shaped to the line, grades, cross section and dimensions 
indicated on the Drawings.  A minimum of 4 inches (100 mm) of flexible base shall 
be spread, wetted and thoroughly compacted under curb and gutter as specified in 
Standard Specification Item No. 210S, "Flexible Base".  If dry, the base shall be 
sprinkled lightly with water before p.c. concrete is deposited thereon. 

B.  C & G Forms 

Forms shall be of metal, well-seasoned wood or other approved material.  The 
length of the forms shall be a minimum of 10 feet (3 meters).  Flexible or curved 
forms shall be used for curves of 100-foot (30 meter) radius or less.  Wood forms for 
straight sections shall be not less than 2 inches (50 mm) in thickness.  Forms shall 
be a section, that is satisfactory to the Engineer or designated representative, of the 
depth required and clean, straight, free from warp and, if required, oiled with a light 
form oil.  All forms shall be securely staked to line and grade and maintained in a 
true position during the placement of p.c. concrete. 

C.  Reinforcing Steel 

The reinforcing steel, if required, shall be placed as shown on the typical section of 
the Drawings.  Care shall be exercised to keep all steel in its proper location during 
p.c. concrete placement. 

D.  Joints 

Joints shall be of the type and spacing shown on the Drawings.  Expansion joint 
material, 3/4 inch (19 mm) in thickness, shall be provided at intervals not to exceed 
40 feet (12 meters) and shall extend the full width and depth of the p.c. concrete.  
Weakened plane joints shall be made 3/4 inch (19 mm) deep at 10-foot (3 meters) 
intervals.  All joint headers shall be braced perpendicular and at right angles to the 
curb. 

Two round smooth dowel bars, 1/2 inch (12.5 mm) in diameter and 24 inches (600 
mm) in length, shall be installed at each expansion joint.  Sixteen inches (400 mm) 
of one end of each dowel shall be thoroughly coated with hot oil, asphalt or red 
lead, so that it will not bond to the concrete.  The dowels shall be installed with a 
dowel sleeve on the coated end as indicated on the Drawings or equivalent method 
as directed by the Engineer or designated representative. 

E.  P.C. Concrete Placement and Form Removal 

Concrete shall be placed in the forms and properly consolidated.  Within 1 hour 
after p.c. concrete placement, a thin coating, that is no more than 1/2 inch (12.5 
mm) nor less than 1/4 inch (6.25 mm) thick of finish mortar, composed of 1 part 
Portland Cement to 2 parts fine aggregate, shall be worked into the exposed faces 
of the curb and gutter by means of a "mule".  After the p.c. concrete has become 
sufficiently set, the exposed edges shall be rounded by the use of an edging tool to 
the radii indicated on Standard Detail 430S-1.  The entire exposed surface of the 
curb and gutter shall be floated to a uniform smooth surface, and then finished with 
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a camel hairbrush to a gritty texture.  The forms shall remain in place a minimum of 
24 hours unless approved otherwise by the Engineer or designated representative.   

After removal of the forms, any minor honeycombed surfaces shall be plastered with 
a mortar mix as described above.  Excessively honeycombed curb and gutter, as 
determined by the Engineer or designated representative, shall be completely 
removed and replaced when directed. 

F.  Curing 

Immediately after finishing the curb, concrete shall be protected by a membrane 
curing conforming to Standard Specification Item No. 409S, "Membrane Curing". 

After a minimum of 3 days curing and before placement of the final lift of the base 
course, the curb shall be backfilled to the full height of the p.c. concrete, tamped 
and sloped as directed by the Engineer or designated representative.  The upper 4 
inches (100-mm) of backfill shall be of clean topsoil that conforms to Standard 
Specification Item No. 130S, "Borrow" and is free of stones and debris.  

G.  Seeding in Turf Areas 

When turf is to be established, preparation of the seedbed shall conform to Item No. 
604S, "Seeding for Erosion Control". 

430S.5  Measurement  

Accepted work as prescribed by this item will be measured by the lineal foot (lineal 
meter: 1 lineal meter equals 3.281 lineal feet) of p.c. concrete curb and gutter, p.c. 
concrete curb and/or p.c. concrete laydown curb, complete in place. 

430S.6  Payment  

The work performed as prescribed by this item will be paid for at the unit bid price per 
lineal foot for "P.C. Concrete Curb and Gutter" or P.C. Concrete Curb.  The price shall 
include full compensation for all work as set forth and described under payment Method 
A and/or B. 

A.  Method A (Pay Item No. 430S-A)  

This payment method shall include all the work performed for "P.C. Concrete Curb 
and Gutter" complete, at the unit bid price.  The unit bid price shall include full 
compensation for excavation, preparation of the subgrade, furnishing and placing all 
concrete and base material, reinforcing steel, dowels, expansion joint material, 
curing material, backfill and for all other materials, manipulations, labor, tools, 
equipment and incidentals necessary to complete the work. 

B. Method B (Pay Item No. 430S-B)  

This payment method includes all the work performed for "P.C. Concrete Curb and 
Gutter", complete, at the unit bid price.  The unit bid price shall include full 
compensation for fine grading, furnishing and placing concrete and reinforcing steel, 
dowels, expansion joint material, curing material, backfill and for all other materials, 
manipulations, labor, tools, equipment and incidentals necessary to complete the 
work. 
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C. Method C (Pay Item No. 430S-C)  

This payment method includes all the work performed for " P.C. Concrete Curb" 
complete, at the unit bid price.  The unit bid price shall include full compensation for 
excavation, furnishing and placing all concrete and base material, reinforcing steel, 
dowels, expansion joint material, curing material, backfill and for all other materials, 
manipulations, labor, tools, equipment and incidentals necessary to complete the 
work. 

D. Method D (Pay Item No. 430S-D)  

This payment method includes all the work performed for "P.C. Concrete Curb" 
complete, at the unit bid price.  The unit bid price shall include full compensation for 
fine grading, furnishing and placing concrete and reinforcing steel, dowels, expansion 
joint material, curing material, backfill and for other materials, manipulations, labor, 
tools, equipment and incidentals necessary to complete the work. 

E. Method E (Pay Item No. 430S-E)  

This payment method shall include all the work performed for "P.C. Concrete 
Laydown Curb" complete, at the unit bid price.  The unit bid price shall include full 
compensation for excavation, preparation of the subgrade, furnishing and placing all 
concrete and base material, reinforcing steel, dowels, expansion joint material, curing 
material, backfill and for all other materials, manipulations, labor, tools, equipment 
and incidentals necessary to complete the work 

F. Method F (Pay Item No. 430S-F)  

This payment method includes all the work performed for "P.C. Concrete Laydown 
Curb" complete, at the unit bid price.  The unit bid price shall include full 
compensation for fine grading, furnishing and placing concrete and reinforcing steel, 
dowels, expansion joint material, curing material, backfill and for other materials, 
manipulations, labor, tools, equipment and incidentals necessary to complete the 
work. 

Payment will be made under one of the following: 

Pay Item No. 430S-A:  P.C. Concrete Curb and Gutter (Excavation) Per Lineal Foot. 
Pay Item No. 430S-B:  P.C. Concrete Curb and Gutter (Fine Grading) Per Lineal Foot. 
Pay Item No. 430S-C:  P.C. Concrete Curb (Excavation)  Per Lineal Foot. 
Pay Item No. 430S-D:  P.C. Concrete Curb (Fine Grading)  Per Lineal Foot. 
Pay Item No. 430S-E:  P.C. Concrete Laydown Curb (Excavation)  Per Lineal Foot. 
Pay Item No. 430S-F:  P.C. Concrete Laydown Curb (Fine Grading) Per Lineal Foot. 

 
 
End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 

Specification Item No. 430S, “P.C. Concrete Curb and Gutter” 
 

City of Austin Standard Specifications 
Designation Description 
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Item No 130S Borrow 
Item No 210S Flexible Base 
Item No. 360S Concrete Pavement  
Section 360S.4 of Item 360S Proportioning of Concrete 
Section 360S.6 of Item 360S Concrete Mixing and Placing 
Item No. 403S Concrete for Structures 
Section 403S.7 of Item No. 403S (Table 4) 
Item No. 406S Reinforcing Steel 
Item No. 408S Expansion Joint Materials 
Item No. 409S Membrane Curing 
Item No. 604S Seeding for Erosion Control 
 
City of Austin Standard Details 
Designation Description 
430S-1 Curb and Gutter Section 
430S-3 Curb Expansion Joint Dowel Detail 
430S-4 Concrete Backfill Under Curb & Gutter 
430S-5 Reinforcing Bar Detail at Existing Curb and Gutter 

 

RELATED CROSS REFERENCE MATERIALS 

Specification Item No. 430S, “P.C. Concrete Curb and Gutter” 
 

City of Austin Standard Specifications 
Designation Description 
Item No. 301S Asphalts, Oils and Emulsions 
Item No. 302S Aggregates for Surface Treatments 
Item No. 340S Hot Mix Asphaltic Concrete Pavement 
Item No. 431S Machine Laid PCC Curb and Gutters 
Item No. 433S P.C. Concrete Driveways 
Item No. 434S P.C. Concrete Medians and Islands 
Item No. 436S P.C. Concrete Valley Gutters 
Item No. 606S   Fertilizer 
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Item No. 509S 
Excavation Safety Systems 

509S.1  Description 

This item shall govern the designing, furnishing, installing, maintaining and removing or 
abandoning of temporary Excavation Safety Systems consisting of trench shields, aluminum 
hydraulic shoring, timber shoring, trench jacks, tieback or braced sheeting, tieback slurry walls, 
soil nailing, rock bolting, tieback or braced soldier piles and lagging, and other systems for 
protecting workers in excavations. This item shall also govern the designing and constructing of 
sloping and benching systems for protecting workers in excavations. 

At a minimum, the Excavation Safety Systems shall conform to United States Department of 
Labor Rules 29 CFR, Occupational Safety and Health Administration, Part 1926 Safety and 
Health Regulations for Construction, Subpart P, Excavation (hereinafter called OSHA).  

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown within 
parentheses. 

509S.2 Definitions 

"Competent Person" shall mean one who is capable of identifying existing and predictable 
hazards in the surroundings, or working conditions which are unsanitary, hazardous, or 
dangerous to employees, and who has authorization to take prompt corrective measures to 
eliminate them. The competent person shall be capable of interpreting the manufacturer’s data 
sheets and interpreting and implementing the Excavation Safety System Plan. 

An "Excavation" shall mean any cut, cavity, trench, or depression in an earth surface, formed by 
earth removed by the Contractor. The Contractor shall provide an Excavation Safety System for 
all excavations except when 1) the excavation is in stable rock as determined by the Texas-
licensed Professional Engineer who prepared the Contractor’s Excavation Safety System Plan or 
2) the excavation is less than 5 feet (1.52 m) in depth and examination of the ground by the 
Contractor’s competent person provides no indication of a potential cave-in. 

"Trench" (trench excavation) shall mean any narrow excavation (in relation to its length) made 
below the surface of the ground. In general, the depth shall be greater than the width, but the 
width of a trench (measured at the bottom) shall not be greater than 15 feet (4.56 m). Excavation 
Safety Systems for such trenches shall be defined as "Trench Excavation Safety Protective 
Systems". 

If the Contractor installs or constructs forms or other structures in an excavation such that the 
dimension measured from the forms or structures to the sides of the excavation is reduced to 15 
feet (4.6 m) or less (measured at the bottom of the excavation), those excavations shall also be 
defined as a Trench if workers must enter it.  Excavation Safety Systems for such trenches shall 
also be defined as "Trench Excavation Safety Protective Systems". 

509S.3  Excavation Safety System Submittals 

A.  The Notice to Proceed with construction may be issued by the Owner before the Contractor 
has submitted the necessary Excavation Safety Plan(s); however,  excavation shall not 
proceed until the Owner has received the Contractor's  Excavation Safety Plan(s) for the 
Project. 
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B. Prior to Starting Excavation 

Prior to starting any Excavation, the Contractor shall submit to the Owner: 

1. A certificate indicating that the Contractor’s Competent Person(s) has completed training 
in an excavation safety program based on OSHA regulations within the past 5 years. 

2. Manufacturer’s tabulated data or other tabulated data for Excavation Safety Systems 
consisting of pre-engineered protective systems such as trench shields, aluminum 
hydraulic shoring, timber shoring, pneumatic shoring, or trench jacks, or benching or 
sloping or other protective systems that are not designed specifically for the Project. 

 Manufacturer’s tabulated data shall meet the requirements in OSHA and shall describe the 
specific equipment to be used on the Project. Tabulated data must bear the seal of the 
licensed professional engineer who approved the data. Manufacturer's tabulated data shall 
be an attachment to the Contractor's Excavation Safety System Plan described below. 

509S.4  Excavation Safety System Plan 

The Contractor shall prepare an Excavation Safety System Plan (hereafter called the "Plan") 
specifically for the Project. The Contractor shall retain a Texas-licensed Professional Engineer to 
prepare the Plan. On City-funded projects, the Contractor must follow qualifications-based 
procedures to procure the required Professional Engineering services, according to Chapter 2254 
of the Texas Government Code. 

The Contractor shall be responsible for obtaining geotechnical information necessary for design 
of the Excavation Safety System. If geotechnical information for design of the Project has been 
acquired by the Owner or designated representative, it shall be provided to the Contractor for 
information purposes subject to the provisions of City of Austin Standard Contract Section 00220, 
"Geotechnical Data." 

A. The Plan for Excavation Safety Systems consisting of pre-engineered protective systems such 
as trench shields, aluminum hydraulic shoring, timber shoring, pneumatic shoring, or trench 
jacks, or benching or sloping or other protective systems that are not designed specifically for 
the Project shall include: 

1. Detailed Drawings of the Excavation Safety System(s) that will provide worker protection 
conforming to OSHA. The Drawings shall note the required load carrying capacity, 
dimensions, materials, and other physical properties or characteristics in sufficient detail to 
describe thoroughly and completely the Excavation Safety System(s). 

2. Drawings, notes, or tables clearly detailing the specific areas of the Project in which each 
Excavation Safety System shall be used, the permissible size of the excavation, the length 
of time that the excavation shall remain open, the means of egress from the excavation, 
the location of material storage sites in relation to the excavation, the methods for 
placing/compacting bedding/backfill within the safety of the system, any excavation safety 
equipment restrictions and subsequent removal of the system. 

3. Recommendations and limitations for using the Excavation Safety Systems. 

4. A Certificate of Insurance of the Excavation Safety System Engineer's Professional 
Liability Insurance coverage. For City-funded projects, coverage meeting the requirements 
of Standard Contact Documents Section 00810 shall be provided. For privately funded 
projects the coverage shall be at least $1,000,000. 

B. The Plan for Excavation Safety Systems consisting of tieback or braced sheeting, tieback or 
braced soldier piles and lagging, slurry walls, soil nailing, rock bolting or other protective 
systems that are designed specifically for the Project shall include: 
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1. Detailed Drawings of the Excavation Safety System(s) that will provide worker protection 
conforming to OSHA. The Drawings shall note the design assumptions, design criteria, 
factors of safety, applicable codes, dimensions, components, types of materials, and other 
physical properties or characteristics in sufficient detail to describe thoroughly and 
completely the Excavation Safety System(s). 

2. Detailed technical specifications for the Excavation Safety System addressing the 
properties of the materials, construction means and methods, quality control and quality 
assurance testing, performance monitoring, and monitoring of adjacent features, as 
appropriate. 

3. Drawings that clearly detail the specific areas of the Project in which each type of system 
shall be used and showing the plan and elevation (vertical profile) views. 

4. Drawings, notes or tables clearly detailing the length of time that the excavation shall 
remain open, the means of egress from the excavation, the location of material storage 
sites in relation to the excavation, the methods for placing/compacting bedding/backfill 
within the safety of the system, any excavation safety equipment restrictions and 
subsequent removal or abandonment of the system or parts thereof. 

5. Recommendations and limitations for using the Excavation Safety Systems. 

6. A Certificate of Insurance of the Excavation Safety System Engineer's Professional 
Liability Insurance coverage. For City-funded projects, coverage meeting the requirements 
of Standard Contract Documents Section 00810 shall be provided. For privately funded 
projects the coverage shall be at least $1,000,000. 

509S.5  Excavation Safety System Submittal Review 

Review of the Excavation Safety System submittal conducted by the Owner or designated 
representative shall only relate to conformance with the requirements herein.  The Owner's 
failure to note exceptions to the submittal shall not relieve the Contractor of any or all 
responsibility or liability for the adequacy of the Excavation Safety System.  The Contractor shall 
remain solely and completely responsible for all Excavation Safety Systems and for the 
associated means, methods, procedures, and materials. 

509S.6  Contractor’s Responsibility 

The Contractor shall be responsible for implementing the Excavation Safety System Plan and for 
confirming that the Excavation Safety System(s) used on the Project meets the requirements of 
the Plan. 

The Contractor’s Competent Person(s) shall be on the Project whenever workers are in an 
excavation meeting the  definitions of a Trench given in 509S.2. 

509S.7  Construction Methods 

The Contractor's Competent Person(s) shall maintain a copy of appropriate OSHA regulations 
onsite and shall implement OSHA excavation safety regulations at the work site.  The 
Contractor shall perform all excavation in a safe manner and shall maintain the Excavation 
Safety Systems to prevent death or injury to personnel or damage to structures, utilities or 
property in or near excavation.  

 
If evidence of possible cave-ins or earthen slides is apparent or an installed Excavation Safety 
System is damaged, the Contractor shall immediately cease work in the excavation, evacuate 
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personnel from any potentially hazardous areas and notify the Owner.  Personnel shall not be 
allowed to re-enter the excavation until necessary repairs or replacements are completed and 
are inspected and approved by the Contractor's Competent Person(s).  Repair and replacement 
of damaged Excavation Safety System shall be at the Contractor's sole expense. 

509S.8  Changed Conditions 

When changed conditions require modifications to the Excavation Safety System, the 
Contractor shall provide to the Owner or designated representative a new design or an alternate 
Excavation Safety System Plan that is proposed by the Contractor's Excavation Safety System 
Engineer to address the changed conditions.  Copies of the new design or alternate system 
shall be provided to the Owner or designated representative in accordance with the 
requirements of section 509S.3, "Excavation Safety System Plan Submittals".  A copy of the 
most current Excavation Safety System Plan shall be maintained on site and made available to 
inspection and enforcement officials at all times. 
 
Any changes to the Excavation Safety System Plan that are initiated by the Contractor for 
operational efficiency or as a result of changed conditions, that could be reasonably anticipated, 
will not be cause for contract time extension or cost adjustment.  When changes to the 
Excavation Safety System Plan are necessitated by severe and uncharacteristic natural 
conditions or other conditions not reasonably within the control of the Contractor, the Contractor 
may make a written request to the Owner for a Change Order to address the anticipated work.  
The Contractor shall notify the Owner in writing within 24 hours of the occurrence of changed 
conditions that the Contractor anticipates the submittal of a claim for additional compensation.  
Under 'Changed Conditions" the work deemed immediately necessary by the Contractor to 
protect the safety of workers and public, equipment or materials may only be accomplished until 
the Owner or designated representative has a reasonable opportunity to investigate the 
Contractor's written request for a Change Order and respond in writing to the request. 

509S.9  Measurement 

Trench Excavation Safety Protective Systems will only be measured and paid for those trenches 
that workers would reasonably be expected to enter. 

Trench Excavation Safety Protective Systems for Trenches excavated to a final width (measured 
at the bottom of the excavation) not exceeding 15 feet (4.56 m) shall be measured by the linear 
foot (meter: 1 meter equals 3.281 feet) through manholes, bore pits, receiving pits, and other 
appurtenances along the centerline of the trench. This method of measurement shall apply to any 
and all protective systems, including but not limited to tieback or braced sheeting, tieback or 
braced soldier piles and lagging, slurry walls, soil nails, rock bolts, shoring, trench boxes, and 
sloping or benching as used to provide a Trench Excavation Safety Protective System in 
accordance with the Excavation Safety System Plan. 

Trench Excavation Safety Protective Systems for Trenches created by installation or construction 
of forms or other structures in an excavation whose width is greater than 15 feet (4.56 m) such 
that the dimension measured from the forms or structures to the sides of the excavation is 
reduced to 15 feet (4.56 m) or less (measured at the bottom of the excavation) shall be measured 
by the linear foot along the centerline of the Trench. Where forms or structures create multiple 
Trenches in one excavation, each Trench shall be measured separately. This method of 
measurement shall apply to any and all protective systems, including but not limited to tieback or 
braced sheeting, tieback or braced soldier piles and lagging, slurry walls, soil nails, rock bolts, 
shoring, trench boxes, and sloping or benching as used to provide a Trench Excavation Safety 
Protective System in accordance with the Excavation Safety System Plan. 
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509S.10  Payment 

Payment for Trench Excavation Safety Protective Systems, measured as prescribed above, will 
be made at unit bid price per centerline linear foot of Trench.  The unit bid price shall include full 
compensation for designing, furnishing, installing the system; for dewatering, and for maintaining, 
replacing, repairing and removing the Trench Excavation Safety Protective System and for 
sloping, special clearing, and excavation necessary to safely implement the Excavation Safety 
System Plan. No  payment will be made for Trench Excavation Safety Protective Systems made 
necessary by the Contractor's selection of an optional design or sequence of work that creates 
the need for the Trench Excavation Safety Protective System.  

Payment will be made under the following: 
 

Pay Item No. 509S-1:  Trench Excavation Safety Protective Systems, 
                                    (all depths)             Per Linear Foot. 
 

 

END 

 
 

SPECIFIC Cross Reference Materials 
Standard Specification Item No. 509S, "Excavation Safety Systems"  

City of Austin Standard Contract Documents 
Designation                  Description 
Section 00020   Invitation for Bids 
Section 00220   Geotechnical Data 
Section 00650   Certificate of Insurance 
Section 00700, Article 6.11  Safety and Protection 
Section 810 Supplemental General Conditions 
 
29 CFR, Occupational Safety and Health Administration, Part 1926 Safety and Health 

Regulations for Construction, Subpart P, Excavation 
Texas Health and Safety Code Title 9 Chapter 756 Subchapter C 
Texas Government Code Chapter 2254 
 

RELATED Cross Reference Materials 
Standard Specification Item No. 509S, "Excavation Safety Systems" 

 
Texas Department of Transportation Standard Specifications  
For Construction and Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item 104                     Removing Concrete 
Item 110                     Excavation 
Item 402                     Trench Excavation Protection  
 
City of Austin Standard Specification Items 
Designation                  Description 
Item No. 101S              Preparing Right of Way 
Item No. 102S              Clearing and Grubbing 
Item No. 110S              Street Excavation 
Item No. 111S              Excavation 
Item No. 130S              Borrow 
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Item No. 132S              Embankment 
Item No. 201S      Subgrade Preparation  
Item No. 402S            Controlled Low Strength Material 
Item No. 501S            Jacking or Boring Pipe  
Item No. 503S             Frames, Grates, Rings and Covers  
Item No. 504S             Adjusting Structures 
Item No. 505S             Concrete Encasement and Encasement Pipe 
Item No. 506             Manholes 
Item No. 507S             Bulkheads 
Item No. 510             Pipe 
Item No. 511S             Water Valves 
Item No. 593S             Concrete Retards 
Item No. 594S             Gabions and Revet Mattresses 
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Item No. 601S 
Salvaging and Placing Topsoil 

601S.1  Description 

This item shall govern the removal, storage and placement of approved on-site naturally 
occurring topsoil and topsoil mix (see 601S.3.A) to the depths and area shown on the 
Drawings or as directed by the Engineer or Landscape Architect. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 

601S.2  Submittals 

A. Submittal required before construction. 

1. Soil test results ad soil classification necessary for approval of material as 
suitable topsoil. Soil test results should include, at minimum, texture, 
percentage organic matter (OM), salinity (soil salt) level; pH; and amounts of 
Phosphorous (P), potassium (K), calcium (Ca), magnesium (Mg), nitrate-
nitrogen (NO3-N) and sulfate-sulfur (SO4-S). 

2. For topsoil mixes containing compost, the soil test for shall also include 
moisture content, C:N ratio and Solvita compost maturity index. 

3. A sample (21 gallon) of proposed topsoil or topsoil mix shall be submitted to 
the Owner or their representative 30 calendar days before installation and be 
approved before installation. Sample shall be labeled including type of 
material, specification number; name, address, and telephone number of 
manufacturer or supplier; and address of the location of the source or material 
stockpile. 

B.  Submittals /Inspection required during construction: 

1. Delivery Tickets indicating type/product name, source and quantities of 
imported topsoil mix or compost) for mixing with salvaged soil). 

2. Deliveries of soil to a job site shall be inspected by the project Engineer or 
Landscape Architect or Owner’s construction inspector before placement to 
verify product compliance with specification.         

601S.3  Materials 

A.     Topsoil Mix 

1. Topsoil mix shall be composed of 4 parts of soil mixed with 1 part compost, by 
volume.  The soil shall be locally available native soil that meets the following 
specifications: 

          a.   Shall be free of trash, weeds, deleterious materials, rocks and debris. 
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b. 100% shall pass through a 3/8-inch (9.5-mm) screen. 

 

c. Soil to be a black or dark brown loamy material that meets the requirements 
of the table below in a accordance with the USDA textural triangle.  Soil 
known locally as “red death” is not an allowable soil.  Textural composition 
shall meet the following criteria: 

Textural Class Minimum Maximum 

Clay 5% 50% 

Silt 10% 50% 

Sand 15% 67% 

      

d. Organic matter percentage shall be at least 5.0% after the addition of 
compost. 

e. Salinity shall be below 6.00 mmhos/cm. 

f. An owner/project designer(s) may propose use of onsite salvaged topsoil 
which does not meet the soil texture class required above by providing a 
soil analysis and a written statement from a qualified professional in soils, 
landscape architecture, or agronomy indicating the onsite topsoil will 
provide an equivalent growth media and specifying what, if any, soil 
amendments are required.   

3. The compost shall be locally available and shall meet the following   
 specifications: 

a) Shall be well decomposed, stable to very stable, weed-free plant-   
based material source derived from yard trimmings or City approved 
alternate source. The Carbon/Nitrogen (C/N) ratio shall be less than 
25:1  and trace metals test results should "pass".  

b) Shall be blended and ground leaf, wood and other plant-based 
material, composted for a minimum of nine (9) months and at 
temperatures sufficient to break down all woody fibers, seeds and leaf 
structures, free of toxic material at levels that are harmful to plants or 
humans. Source material shall be yard waste trimmings blended with 
other plants or other materials designed to produce compost high in 
fungal material. Non-vegetal source materials may be acceptable upon 
approval by the Owner. The compost will possess no objectionable 
odors and shall not resemble the raw material from which it was 
derived.  

c) Compost shall be commercially prepared compost and meet US  
Compost Council STA/TMECC criteria or as modified in this section 
for "Compost as a Landscape Backfill Mix Component".  
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http://compostingcouncil.org/admin/wp-content/plugins/wp-
pdfupload/pdf/191/LandscapeArch_Specs.pdf  

d) Compost shall comply with the following parameters:  
 

 

    
   

  

  

   

 

 

 

 

 

  

 

       

  

 

 

                           

                  1  Recommended test methodologies are provided in Test Methods for the Examination of  
                     Composting and Compost (TMECC, The US Composting Council).  

                          2  US EPA Class A standard, 40 CFR § 503.13, Tables 1 and 3 levels = Arsenic 41 ppm,  
                    Cadmium 39 ppm, Copper 1,500 ppm, Lead 300 ppm, Mercury 17ppm, Molybdenum 75  
                    ppm, Nickel 420 ppm, Selenium 100 ppm, Zinc 2,800 ppm.  
                         3  US EPA Class A standard, 40 CFR § 503.32(a) levels = Salmonella <3 MPN/4grams of total  
                    solids or Fecal Coliform <1,000 MPN/gram of total solids.  

        

                 e)   Compost and other soil amendments shall be worked into the existing onsite  
                       topsoil with a disc or tiller to create a well-blended material. 

2.     All disturbed areas to be revegetated are required to provide a minimum of six 
(6) inches of topsoil. The topsoil shall be able to support the growth of planting 
(Standard Specification Item No. 608S), Seeding for Erosion Control (Standard 
Specification Item No. 604S), sodding (Standard Specification Item No. 602S) 
and Native Seeding and Planting for Restoration (Standard Specification Item 
No. 609S). 

B.     Water  

         Water shall be furnished by the Contractor and shall be clean and free from seed   
         source, pesticide, fertilizer, industrial wastes and other objectionable matter. 

PARAMETERS 1 
REPORTED AS (UNITS 

OF MEASURE) 
GENERAL RANGE 

   

pH pH units 6.0 - 8.5 

Salinity (electric 

conductivity) 
dS/m (mmhos/cm) Maximum 10 

Moisture Content %, net weight basis 30 - 60% 

Organic Matter Content %, dry weight basis 30 - 65% 

Particle Size 
% passing a selected mesh 

size, dry weight basis 
98% pass through ¾ inch screen 

Stability Carbon Dioxide 

Evolution Rate 

mg CO2-C per g OM per 

day 
<8 

Solvita Compost Maturity 

Test 
Solvita units >6 

Physical Contaminants 

(inerts) 
%, dry weight basis <1% 

Chemical Contaminants 2 mg/kg (ppm) 

Meet or exceed US EPA Class A 

standard, 40 CFR § 503.13, Tables 1 

and 3 levels 

Biological Contaminants  

Select pathogens  

Fecal coliform bacteria or 

Salmonella 3 

MPN per gram per dry 

weight  

MPN per 4 grams per dry 

weight 

Meet or exceed US EPA Class A 

standard, 40 CFR § 503.32(a) levels 

http://compostingcouncil.org/admin/wp-content/plugins/wp-pdfupload/pdf/191/LandscapeArch_Specs.pdf
http://compostingcouncil.org/admin/wp-content/plugins/wp-pdfupload/pdf/191/LandscapeArch_Specs.pdf
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item608S$3.0#JD_Item608S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item604S$3.0#JD_Item604S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item602S$3.0#JD_Item602S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item609S$3.0#JD_Item609S
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601S.4  Sources  

The salvaged topsoil may be obtained from the right-of-way at sites of proposed 
excavation or embankment when shown on the Drawings or identified by the Engineer or 
Landscape Architect.  The approximate quantity of acceptable topsoil to be salvaged from 
the project will be shown on the Drawings.  The topsoil or topsoil mix may also be obtained 
from approved sources, which are located outside the right-of-way and have been secured 
by the Contractor. 

601S.5  Construction Methods 

Tree protection fencing will be maintained at all times to protect all trees in the limits of 
construction.  Where removal of trees is indicated on the Drawings, they shall be marked 
as directed by the Engineer or Landscape Architect, or certified Arborist. 

Construction equipment shall not be operated nor construction materials stockpiled within 
the critical root zone of trees .Tree protection fencing shall remain in place per tree 
protection plan. Topsoil materials shall not be placed within the critical root zone until tree 
wells are constructed that conform to Item No. 610S, "Preservation of Trees and Other 
Vegetation " and Standard Details 591S-1 and 610S-6.  The source and stockpile areas 
shall be kept drained, insofar as practicable, during the period of topsoil removal 

The existing topsoil shall be removed from the area indicated on the Drawings, stockpiled 
in designated area on the site plan,  windrow along the right of way or other designated 
area outside the 100-year floodplain (as defined in the Drainage Criteria Manual and Land 
Development Code), or spread over an area that is ready for topsoil application in 
accordance with the Drawings or as directed by the Engineer or Landscape Architect.  

Trash, wood, brush, stumps, rocks over 1 1/2 inches (37.5 mm) in size and other 
objectionable material encountered shall be removed and disposed of as directed by 
the Engineer or Landscape Architect prior to beginning of work required by this 
item. Grass and other herbaceous plant materials may remain.  Large clumps shall be 
broken up 

Where the proposed planting area is compacted more than 85% proctor or 225 p.s.i., 
the existing soil should be tilled to a minimum depth of six inches before installation of 
the salvaged topsoil or topsoil mix. In the critical root zone of trees reference 661S.  

The topsoil should not be placed if the ground is muddy, saturated, or frozen.  

The topsoil should not be placed if the ground is extremely dry. Wet soil enough to 
prevent dust from leaving the site. 

After the grading has been completed to the required alignment, grades and cross-
sections and prior to the spreading of the salvaged topsoil, any clay or tight soil surfaces 
shall be scarified by plowing furrows approximately 4 inches (100 mm) deep along 
horizontal slope lines at 2 foot (600 mm) vertical intervals.  The spreading of the salvaged 
topsoil or topsoil mix shall be undertaken as soon as the grading has been completed.  The 
topsoil shall be spread so as to form a cover of uniform thickness indicated.  After the 
topsoil has been placed and shaped, it shall be sprinkled with water and rolled to provide 
a suitable seed bed. 
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601S.6  Measurement and Payment 

Salvaging, removal and/or placing topsoil materials will not be measured for payment, but 
shall be included in the unit price bid for the item of construction in which these activities 
are used. 

End 

SPECIFIC CROSS REFERENCE MATERIALS 

Specification 601S, “Salvaging and Placing Topsoil” 

 
City of Austin Standard Specification Items 

Designation Description 
Item No. 602S Sodding for Erosion Control 
Item No. 604S Seeding for Erosion Control 
Item No. 608S Planting 
Item No. 609S Native Grassland Seeding and Planting For 

Erosion Control 
Item No. 610S Preservation of Trees and Other Vegetation 
  

City of Austin Standard Details 
Designation Description 
591S-1 Dry Stack Rock Wall 
610S-6 Typical Tree Well Applications 
  

RELATED CROSS REFERENCE MATERIALS 

Specification 601S, “Salvaging and Placing Topsoil” 

 
City of Austin Standard Specification Items 

Designation Description 
Item No. 102S Clearing and Grubbing 
Item No. 104S Removing Concrete 
Item No. 110S Street Excavation 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 132S Embankment 
Item No. 606S Fertilizer 
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Designation Description 
610S-1 Tree Protection Fence Locations 
610S-2 Tree Protection Fence, Type B Chainlink 
610S-3 Tree Protection Fence, Type B Wood 
610S-4 Tree Protection Fence, Modified Type A 
610S-5 Tree Protection Fence, Modified Type B 
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Texas Department of Transportation: Standard Specifications for 
Construction and Maintenance of Highways, Streets, and Bridges 

Designation Description 
Item No. 100 Preparing Right of Way 
Item No. 110 Excavation 
Item No. 160 Furnishing and Placing Topsoil 
Item No. 164 Seeding for Erosion Control 
Item No. 204 Sprinkling 
  
Texas Department of Transportation:  Manual of Testing Procedures 
Designation Description 
Tex-103-E Determination of Moisture Content of Soil 

Materials 
Tex-104-E Determination of Liquid Limit of Soils 
Tex-105-E Determination of Plastic Limit of Soils 
Tex-106-E Method of Calculating the Plasticity Index 

of Soils 
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ITEM NO. 602S
SODDING FOR EROSION CONTROL

602S.1 - Description

This item shall govern planting of Bermuda grass; St. Augustine or other acceptable grass sod at
locations indicated on the Drawings or as directed by the Engineer or designated representative in
accordance with this Standard Specification Item.

This specification is applicable for projects or work involving either inch-pound or SI units. Within the text
and accompanying tables, the inch-pound units are given preference followed by SI units shown within
parentheses.

602S.2 - Submittals

The submittal requirements for this specification item shall include the identification of the type and
source of sodding, the type of mulch, type of tacking agent and type and rate of application of fertilizer.

602S.3 - Materials

A. Block and Mulch Sod

The sod shall consist of live, growing Bermuda Grass, St. Augustine grass, when shown on the
Drawings, or other acceptable grass sod indicated on the Drawings secured from sources that are
approved by the Engineer or designated representative. Bermuda Grass sod, St. Augustine sod or
other grass sod as shown on the Drawings shall have a healthy, virile root system of dense, thickly
matted roots throughout the soil of the sod for a minimum thickness of 1 inch (25 millimeters). The
thickness measure does not include grass. The sod shall be cut in rectangular pieces with its
shortest side not less than 12 inches (300 mm). The Contractor shall not use sod from areas where
the grass is thinned out nor where the grass roots have been dried out by exposure to the air and
sun to such an extent as to damage its ability to grow when transplanted.

The sod shall be substantially free from noxious weeds, Johnson grass or other grasses and shall
not contain any matter deleterious to its growth or which might affect its subsistence or hardiness
when transplanted. Unless the area has been closely pastured, it shall be closely mowed and raked
to remove all weeds and long standing stems. Sources from which sod is to be secured shall be
approved by the Engineer or designated representative.

Care shall be taken at all times to retain the native soil of the roots of the sod during the process of
excavating, hauling and planting. Sod material shall be kept moist from the time it is dug until it is
planted. The sod existing at the source shall be watered to the extent required by the Engineer or
designated representative prior to excavating.

B. Fertilizer

Fertilizer and the rate of application shall conform to the requirements of Standard Specification Item
No. 606S, "Fertilizer".

C. Mulch

Straw mulch shall be oat, wheat or rice straw. Hay mulch may be substituted for straw mulch and
shall be Prairie Grass, Bermuda grass or other hay approved by the Engineer or designated
representative. The hay or straw mulch shall be free of Johnson grass or other noxious weeds and
foreign materials. It shall be kept in a dry condition and shall not be molded or rotted.

D. Water
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Water shall be furnished by the Contractor and shall be clean and free of industrial wastes and other
substances harmful to the growth of sod or to the area irrigated.

E. Tacking Agents

Tacking agents for straw or hay mulch shall be as shown on the Drawings.

602S.4 - Planting Season

All planting shall be done between April and November except as specifically authorized in writing by the
Engineer or designated representative.

602S.5 - Construction Methods

A. General

After the designated areas have been completed to the lines, grade and cross sections indicated on
the Drawings, the surface shall be worked to a depth of not less than 4 inches (100 mm) with a disc,
tiller or other equipment approved by the Engineer or designated representative. Fertilizer nutrients
shall be applied and tilled. Areas that become crusted shall be reworked to an acceptable condition
before sodding. Sodding of the type specified shall conform to the requirements of this Specification
Item. The Contractor shall give continuous care to the sodded area until the sod is accepted.

B. Placement

The sod shall be placed on the prepared surface with the edges in close contact and alternate
courses staggered. In ditches the sod shall be placed with the longer dimension perpendicular to the
flow of water in the ditch. On slopes, starting at the bottom of the slope, the sod shall be placed with
the longer dimension parallel to the contours of the ground. The exposed edges of sod shall be
buried flush with the adjacent soil. On slopes exceeding 3:1 or where the sod may be displaced, the
sod shall be pegged with not less than 4 stakes or ground staples per square yard (square meter)
with at least 1 stake or ground staple for each piece of sod.

Pegs shall be of wood lath or similar material, pointed and driven with the flat side against the slope,
6 inches (150 mm) into the ground, leaving approximately ½ inch (12.5 mm) of the top above the
ground. Ground staples shall not be less than 13 inches (330 mm) in length and shall be constructed
of No. 11 gage (3 mm) wire that is bent to form a "U" approximately 1 inch (25 mm) in width.

C. Watering

Immediately after the area is sodded, it shall be watered with a minimum of 5 gallons of water per
square yard (22.5 liters per square meter) and at 10 day intervals as needed and as directed by the
Engineer or designated representative. Subsequent to the initial application water shall be applied at
a minimum rate of 3 gallons per square yard (13.5 liters per square meter), as required on the
Drawings or as directed by the Engineer or designated representative until final acceptance by the
City or until the grass uniformly reaches a height of 2 ½ inches (62.5 mm).

Availability of water from the Austin Water Utility will be limited as stated under the Water
Conservation Standard, City of Austin Land Development Code Chapter 6-2, Article II, "Water Use
Management Plan Established".

The use of potable water will be restricted as stated in city of Austin Land Development code
Sections 6-4-73, 6-4-54, 6-4-63, 6-4-64, 6-4-65, 6-4-81, 6-4-92, 15-9-37(D) and 15-9-101(B).

D. Finishing

Where applicable, the shoulders, slopes and ditches shall be smoothed after planting has been
completed and shaped to conform to the desired cross sections shown on the Drawings. Any excess
soil from planting operations shall be spread uniformly over adjacent areas or disposed of as
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directed by the Engineer or designated representative so that the completed surfaces will present a
neat appearance. All sodded areas shall be rolled after the initial watering application, when
sufficiently dry.

602S.6 - Block Sodding

At locations indicated on the Drawings or where directed by the Engineer or designated representative,
sod blocks shall be carefully placed on the prepared areas. The fertilizer shall then be applied in
accordance with the applicable provisions of Item No. 606S, "Fertilizer" and thoroughly watered. When
sufficiently dry, the sodded area shall be rolled or tamped to form a thoroughly compacted, solid mat. Any
voids left in the block sodding shall be filled with additional sod and tamped. Surfaces of block sod which,
in the opinion of the Engineer or designated representative may slide due to the height and slope of the
surface or nature of the soil, shall be pegged with wooden pegs driven through the sod blocks into firm
earth sufficiently close to hold the block sod firmly in place. Edges along curbs and drives, walkways, etc.,
shall be carefully trimmed and maintained until the sodding is accepted.

602S.7 - Mulch Sodding

The sod source shall be disked in 2 directions cutting the sod thoroughly to a depth of not less than 4
inches (100 mm). Sod material shall be excavated to a depth of not more than 2 inches (50 mm) below
the existing root system, being careful to avoid having soil containing no grass roots. The disked sod may
be windrowed or otherwise handled in a manner satisfactory to the Engineer or designated
representative. The material shall be rejected if not kept in a moist condition.

Prior to placement of mulch sod, the cut slopes shall be scarified by plowing furrows 4 inches (100 mm) to
6 inches (150 mm) deep along horizontal slope lines at 2 foot (600 mm) vertical intervals. Excavated
material from the furrows shall not protrude more than 3 inches (75 mm) above the original surface of the
cut. Fertilizer shall be distributed uniformly over the area in accordance with the applicable provisions of
Item No. 606S, "Fertilizer". The sod shall then be deposited upon the prepared area and spread uniformly
to the thickness indicated on the Drawings.

Any section that is not true to lines and cross sections shall be remedied by the addition of sod material or
by reshaping the material to meet the requirements of "Finishing" [Section 602S.5 (4)]. After the sod
material has been spread and shaped, it shall be thoroughly wetted and compacted with a corrugated
roller of the "Cultipacker" type. All rolling of slope areas shall be on the contour.

602S.8 - Measurement

Work and acceptable material for "Sodding for Erosion Control" will be measured by the square yard
(square meter: 1 square meter is equal to 1.196 square yards) complete in place with a minimum of 95
percent growth with a 2 ½ inch (62.5 mm) stand of grass.

602S.9 - Payment

The work performed and materials furnished and measured as provided under "Measurement" will be
paid for at the unit bid price for Bermuda Block Sodding", "St. Augustine Block Sodding", "Bermuda Mulch
Sodding" or "Other Approved Grass Sodding". The prices shall each represent full compensation for
completion of the work including all water applications, rolling, pegging and fertilizer as indicated on the
Drawings.

Payment will be made under one of the following:

Pay Item No. 602S-A: Bermuda Block Sodding Per Square Yard.
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Pay Item No. 602S-B: St. Augustine Block Sodding Per Square Yard.

Pay Item No. 602S-C: Bermuda Mulch Sodding Per Square Yard.

Pay Item No. 602S-D: Grass Sodding Per Square Yard.

End

SPECIFIC CROSS REFERENCE MATERIALS

Specification 602S, "Sodding for Erosion Control"

City of Austin Land Development Code

Designation Description

Chapter 4-2, Art. II Emergency and Peak Day Water Use Management

City of Austin Standard Specification Items

Designation Description

Item No. 606S Fertilizer

City of Austin Land Development Code

Designation Description

Section 6-4-52 Water Use Management Plan Established

Section 6-4-53 Applicability
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Section 6-4-54 Compliance Required

Section 6-4-63 Permanent Water Use Restrictions

Section 6-4-64 Water Conservation Stage One Regulations

Section 6-4-65 Water Conservation Stage Two Regulations

Section 6-4-81 Variance

Section 6-4-92 Penalty

Section 15-9-37(D) Customer's Responsibilities

Section 15-9-101(B) Basis for Termination of Service

RELATED CROSS REFERENCE MATERIALS

Specification 602S, "Sodding for Erosion Control"

City of Austin Standard Specification Items

Designation Description

Item No. 110S Street Excavation

Item No. 111S Excavation

Item No. 120S Channel Excavation

Item No. 132S Embankment

Item No. 601S Salvaging and Placing Topsoil

Item No. 604S Seeding for Erosion Control
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Item No. 608S Planting

Item No. 610S Preservation of Trees and Other Vegetation

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of
Highways, Streets, and Bridges

Designation Description

Item No. 100 Preparing Right of Way

Item No. 110 Excavation

Item No. 160 Furnishing and Placing Topsoil

Item No. 162 Sodding for Erosion Control

Item No. 164 Seeding for Erosion Control

Item No. 166 Fertilizer

Item No. 168 Vegetative Watering

Item No. 204 Sprinkling
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Item No. 604S 
Seeding for Erosion Control 

604S.1 Description 

This item shall govern the preparation of a seed bed for temporary or permanent erosion control; 
sowing of seeds; fertilizing; mulching with straw, cellulose fiber wood chips, and recycled paper 
mulch; and other management practices along and across such areas as indicated in the 
Drawings or as directed by the Landscape Architect, Engineer or designated representative. 

This specification is applicable for projects or work involving either inch-pound or SI units.  Within 
the text, inch-pound units are given preference with SI units shown within parentheses. 

604S.2 Submittals 

The following submittal items are required in writing during construction: 

A. Identification of the seed species, source, mixture, and PLS of the seed as listed on 
the analysis tags and certification tags from all seed bags. Seed calculation worksheet 
per Table 7. PLS is the percentage of seed purity multiplied by the percentage of 
germination plus dormant seed. The analysis tag, required on all seed sold in Texas, 
includes information on quality: kind and variety of seed, lot number, percent pure live 
seed, percent other crop seed, percent inert matter, percent weed seeds, germination 
percentage, and date of test. The certification tag also verifies seed quality, an 
assurance of seed variety and attesting to standards for germination and purity, 
Information provided includes class of certification, kind of crop, variety, lot number, 
and name and address of the owner 

B. If fertilizer is proposed, results of a recent soil test (6 months old or less) of the area to 
be seeded, before fertilization. Soil samples shall be collected after final grading, when 
topsoil has been placed. The test results must include soil lab recommended additions 
of Nitrogen (N), Phosphorus (P), and Potassium (K) for the type of vegetation 
proposed, as well as soil organic matter percentage and textural class. 

C. Fertilizer formulation and release rate based on a soil test (see B above). 

D. For hydromulch applications, proposed application rate of seed, type of mulch and 
tacking agent, and other relevant information. An example of the required 
documentation is in Table 1. 

E. Type of hydraulic seeding equipment and nozzles proposed for use. 

F. If pesticide use is proposed, an IPM plan for pest removal including pesticide label, 
proposed application rate and timing, and MSDS sheets. 

G. One gallon sample of proposed vegetative mulch. 

The following submittal items are required before Substantial Completion: 

A. For hydromulch applications, the complete hydromulch application log, including date, 
time and quantity of product units placed in the slurry tank. An example of an 
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application log is provided in Table 2. This log may be requested at any time during 
construction by the Landscape Architect, Engineer, or authorized inspector. 

B. Pesticide application tracking log. As of January 1, 2012, documentation of all outdoor 
pesticide use on city-owned properties is required to demonstrate compliance with the 
EPA/TCEQ mandated Municipal Stormwater Permit, the TPDES General Pesticide 
Permit, City Code, and the IPM program. 

Table 1: Example of proposed hydromulch application rates 

 Hydro Slurry Unit (per acre rates) 

Hydro 
Mix  

Sheet 
No.  

Seed 
Mix  

Acres  
Seed 
(Bags/ 

ac) 

Tackifier 
(Buckets/ 

ac) 

Mulch 
(Bales/ 

ac) 

Fertilizer 
(Bags/ 

ac) 

Addl. 
Amendments 

(Bags/ac) 

1 L2 A 1.0 1 100 1000 50 5 

F2 L3 A 0.5 2 200 1500 50 5 

3 L5 B 3.0 3 300 3000 50 5 

 

Table 2: Example of hydromulch application log 

 Hydro Slurry Unit (per acre rates) 

Date  
Start 
Time  

Finish 
Time  

AC/ 
Tank  

Water 
(gal)  

Seed 
Mix  

Seed 
(Bags/

ac) 

Tackifier 
(Buckets

/ac) 

Mulch 
(Bales

/ac) 

Fertilizer 
(Bags/ 

ac) 

Addl. 
Amend- 
ments 

(Bags/ac) 

4/13 10:30 11:15 1.0 330 A 1 100 1000 50 5 

4/17 2:00 2:30 0.5 330 A 2 200 1500 50 5 

5/20 8:30 10:00 1.2 330 B 3 300 3000 50 5 

 Totals 6 600 5500 127 15 

 

604S.3. Materials 

A. Seed.  All seed must meet the requirements of the Texas Seed Law including the labeling 
requirements for showing pure live seed (PLS), name and type of seed and all other required 
elements of the Analysis and Certification Tags.  

The seed furnished shall be of the previous season's crop and the date of analysis, shown 
on each bag, shall be within twelve (12) months of the time of delivery to the project.  Each 
variety of seed shall be furnished and delivered in separate bags or containers, unless a 
specific mix is proposed for use.  A sample of each variety of seed shall be furnished for 
analysis and testing when directed by the Landscape Architect, Engineer or designated 
representative.  

The amount of seed planted square yard (0.84 square meters) or per acre (hectare) shall 
be of the type specified in sections 604S.5 and 604S.6. 
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B. Water.  Water shall be clean and free of industrial wastes and other substances harmful to 
the growth of plant material or the area irrigated. 

C. Top soil.  Top soil shall conform to Item No. 601S.3(A). 

D. Fertilizer. The fertilizer shall conform to Item No. 606S, "Fertilizer". The type and rate of 
fertilizer should be based on chemical tests of recent (no older than 6 months before 
application) representative site soil samples. Fertilizer should be applied only when plants 
can take them up for growth, during: 1) seed germination and plant establishment and 2) 
after plant establishment. Fertilizer shall not be applied within 48 hours of a potential rain 
event. 

E. Straw Mulch or Hay Mulch.  Straw Mulch shall be oat, wheat or rice straw.  Hay mulch shall 
be prairie grass, or other hay approved by the Landscape Architect, Engineer or designated 
representative.  The straw or hay shall be free of Johnson grass or other noxious weeds 
and foreign materials.  It shall be kept in a dry condition and shall not be moldy or rotted. 

F. Tackifier.  The tackifier shall be a biodegradable tacking agent, approved by the Landscape 
Architect, Engineer or designated representative. 

G. Cellulose Fiber Mulch (Natural Wood).  Cellulose Fiber Mulch shall be natural cellulose fiber 
mulch produced from grinding clean whole wood chips.  The mulch shall be designed for 
use in conventional mechanical planting, hydraulic planting of seed or hydraulic mulching of 
grass seed, either alone or with fertilizers and other additives.  The mulch shall be such, 
that when applied, the material shall form a strong, moisture-retaining mat without the need 
of an asphalt binder. 

H Recycled Paper Mulch.  Recycled paper mulch shall be specifically manufactured from post-
consumer paper and shall contain a minimum of 85% recycled paper content by weight, 
shall contain no more than 15% moisture and 1.6% ash, and shall contain no growth 
inhibiting material or weed seeds.  The recycled paper mulch shall be mixed with grass seed 
and fertilizer (see “fertilizer” above) for hydro-seeding/mulching, erosion control, and a 
binder over straw mulch.  The mulch, when applied, shall form a strong, moisture-retaining 
mat of a green color without the need of an asphalt binder. 

I. Mulch. Mulches, acting as seed coverings, can enhance seed germination and seedling 
establishment. Characteristics of ideal mulches for seeding are those that protect seeds 
from wind (drying), excessive solar radiation, high evapotranspiration rates, and erosion, 
while allowing germination and growth. Relatively coarsely shredded, weed-free vegetative 
mulch should be used on seed installations, especially in open, sunny areas. These 
materials shall be clean, free of foreign matter, and dry enough to spread evenly. 

J. Pesticide. A least toxic, integrated pest management (IPM) approach shall be used to 
control weeds. A written request for approval of weed control products and materials shall 
be submitted to the City of Austin Watershed Protection Department (ERM) IPM program 
coordinator for approval. Additional information can be found at 
http://www.austintexas.gov/ipm. 

604S.4 Construction Methods 

A. General. The Contractor shall limit preparation of the seedbed to areas that will be seeded 
immediately. When seeding for permanent erosion control, weed species listed in Table 3 

http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item601S$3.0#JD_Item601S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item606S$3.0#JD_Item606S
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shall be managed by application of an appropriate herbicide and/or by physical removal by 
the roots before the seeding operation. The goal of weed management is to facilitate 
establishment of the permanent vegetative cover. Additionally, the Owner may require 
removal of any plant species that appears to be out-competing seeded or planted species 
during the construction period. 

Table 3: Weed List 

Weed Type Botanical Name Common Name 

Annual Grass Cenchrus spp. Sandbur 

Herb Cnidoscolus texanus Bull Nettle 

Herb Urtica spp. Stinging Nettle 

Vine Toxicodendron radicans Poison Ivy 

Perennial Grass Sorghum halapense Johnson Grass 

Perennial Grass Arundo donax Giant Cane 

Perennial Grass Phyllostachys aurea Golden Bamboo 

Summer Annual Herb Ambrosia trifida Ragweed 

Winter Annual Herb Rapistrum rugosum Bastard Cabbage 

Winter Annual Herb Bromus arvensis Japanese Brome 

Winter Annual Herb Lolium multiflorum Annual Ryegrass 

 

B. Preparing Seed Bed.  After the designated areas have been rough graded to the lines, 
grades and typical sections indicated in the Drawings or as provided for in other items 
of this contract and for any other soil area disturbed by the construction, a suitable 
seedbed shall be prepared.  The seedbed shall consist of a minimum of either 6 inches 
(150 millimeters) of approved topsoil or 6 inches (150 millimeters) of approved salvaged 
topsoil.  

The topsoil or growing medium must be prepared so that compaction is appropriate for 
plant growth, and to achieve acceptable bulk density or hydrologic function. Rippers and 
subsoilers may be used to loosen compacted soil and roughen the surface. Disks, plows 
and excavator attachments are good for compaction reduction, roughening and 
incorporating amendments. If tracked machinery is used in seedbed preparation, cleat 
marks should run with the contour to prevent rills. The optimum depth for seeding shall 
be 1/8 to 1/4 inch (3 to 6 millimeters).   

Water shall be gently applied as required to prepare the seedbed prior to the planting 
operation either by broadcast seeding or hydraulic planting.  Seeding shall be performed in 
accordance with the requirements described below. 

C. Watering.  All watering shall comply with City Code Chapter 6-4 (Water Conservation). All 
seeded areas regardless of seed type and method of seeding (e.g., broadcast, hydroseed) 
shall be watered immediately after installation. For seed germination and establishment it is 
important to keep the seedbed in a moist condition favorable for the growth of plant 
materials. 

Watering applications shall constantly maintain the seedbed in a moist condition favorable 
for the growth of plant materials.  Watering shall continue until the plant material is at least 
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1-1/2 inches (40 mm) in height and accepted by the Engineer or designated 
representative.  Supplemental watering can be postponed immediately after a half- inch 
(12.5 mm) or greater rainfall on the site but shall be resumed before the soil dries out. 

D. Cool Season Cover Crop. From September 15 to March 1, non-native and native seeding 
shall include a cool season cover crop at the rate specified in Table 6. Cool season cover 
crops are not permanent erosion control. If installed separately from the permanently 
erosion control seed mix, the cool season cover crops shall be mowed to a height of less 
than one (1) inch after March 1, and the area shall be re-seeded at the specified seeding 
rate for non-native or native warm-season species (March 1 to September 15). 

604S.5 Non-Native Seeding 

A. Method A - Broadcast Seeding.  The seed or seed mixture in the quantity specified shall be 
uniformly distributed over the prepared seed bed areas indicated on the Drawings or where 
directed by the Engineer or designated representative.  If the sowing of seed is by hand, 
rather than by mechanical methods, the seed shall be sown in two directions at right angles 
to each other.  If mechanical equipment is used, all varieties of seed, as well as fertilizer (if 
required), may be distributed at the same time, provided that each component is uniformly 
applied at the specified rate.  After planting, the planted area shall be rolled with a 
corrugated roller of the "Cultipacker" type.  All rolling of the slope areas shall be on the 
contour. 

Seed Mixture and Rate of Application for Broadcast Seeding: 

From March 1 to September 15, seeding shall be with hulled Bermuda Grass at a rate of 45 
lbs/ac (5.0 kilograms per hectare) with a minimum PLS = 0.83.  Fertilizer shall be applied if 
warranted by a soil test, and shall conform to Item No. 606S, "Fertilizer".  Bermuda grass is 
a warm-season grass and is therefore considered permanent erosion control once 
established. 

Method B - Hydraulic Planting.  The seedbed shall be prepared as specified above and 
hydraulic planting equipment, which is capable of placing all materials in a single operation, 
shall be used. Information about hydromulching for temporary and permanent vegetation 
stabilization is in the Environmental Criteria Manual (ECM) Section 1.4.7.  

Hydroseeding equipment shall be clean and free of all previous seeds, fertilizer, mulch, or 
any hydroseeding products used on prior jobs.  

March 1 to September 15 

Hydraulic planting mixture and minimum rate of application pounds per acre or square yard 
(kilograms per ha): 

Hulled Bermuda Seed (min. 
PLS=0.83)  

Fiber Mulch Soil 
Tackifier Cellulose Wood 

45 Lbs/ac 
(50.44 kg/ha) 

2000 Lbs/ac 
(2242 kg/ha) 

  
60.98 Lbs/ac 
(68.36 kg/ha) 

  
2500 Lbs/ac 
(2803 kg/ha) 

65.34 Lbs/ac 
(73.25 kg/ha) 
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604S.6 Native Grass and Forb Seeding 

The seed mixture shall include both grasses and forbs. The dry and moist sites grass mix shall 

be seeded at rates of at least 23.5 and 17.0 lb/ac (26.32 and 19.04 kg/ha), respectively and the 

dry and wet site forb mix shall be seeded at a rate of at least 11.5 and 9.0 lb/ac (12.88 and 

10.08 kg/ha), for total application rates of 35.00 lb/ac (39.20 and 29.12 kg/ha) [dry site] and 26 

lb/ac (29.12 kg/ha) [wet site]. Minimum diversity for dry sites (Table 4) is eight species of 

grasses and 10 species of forbs. Minimum diversity for wet sites (Table 5) is six species of 

grasses and seven species of forbs. The species indicated with an asterisk shall be included in 

all proposed mixes. Application rates may be modified, but no species shall constitute more 

than 20% of a seed mix. Any species proposed for installation and not included in Tables 4 or 5 

shall by City of Austin representative including Environmental Reviewer, Environmental 

Inspector, or Watershed Protection Department representative, and shall be native to Central 

Texas as referenced by the LBJ Wildflower Center plant database (www.wildflower.org) or 

USDA plant database.  

Table 4: Native Grasses and Forbs: Dry Sites  

Type Common Name Botanical Name 
Exposure Recommended 

Application Rates 

 lbs/ac kg/ha 

Grass 

Seed Mix  

Sideoats grama* 
Bouteloua 

curtipendula 
Full-part sun 7.0 7.8 

Green sprangletop* Leptochloa dubia Full sun 6.0 6.7 

Buffalograss Buchloe dactyloides Full sun 24.0 27.0 

Blue Grama Grass Bouteloua gracilis Full-part sun 10.0 11.2 

Canada Wild Rye Elymus canadensis Full-part sun 10.0 11.2 

Purple Three-Awn Aristida purpurea Full sun 4.0 4.5 

Cane Bluestem 
Bothriochloa 
barbinodis 

Full sun 3.0 3.3 

Galleta Pleuraphis jamesii Full sun 10.0 11.2 

Black Grama* Bouteloua eripoda Full sun 10.0 11.2 

Sand Dropseed* 
Sporobolus 
cryptandrus 

Full sun 1.0 1.1 

Alkali Sacaton Sporobolus airoides Full sun 0.5 1.7 

Curly Mesquite Hilaria belangeri Full sun 2.0 2.2 

Sand Lovegrass Eragrostis trichodes Full sun 2.0 2.2 

 Black-Eyed Susan Rudbeckia hirta Full-part sun 2.0 2.2 
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 *Required species that must be included in the mix  

 Illinois Bundleflower* 
Desmanthus illinoens 

(legume) 
Full-part sun 

shade 
15.0 16.8 

 Scarlet Sage Salvia coccinea 
Full-part sun 

shade 
8.0 9.0 

 Pink Evening Primrose Oenethera speciosa 
Full-part sun 

shade 
1.0 1.1 

 Drummond Phlox Phlox drummondii Full-part sun 8.0 9.0 

 Plains Coreopsis Coreopsis tinctoria Full-part sun 2.0 2.2 

 Greenthread Thelesperma filifoliu Full sun 6.0 6.7 

 Purple Prairie Clover* Dalea purpurea Full sun 4.0 4.5 

 Cutleaf Daisy 
Engelmannia 

pinnatifida 
Full-part sun 18.0 20.1 

Forb 

Seed Mix  

Partridge Pea* 
Chamaecrista 

fasciculate 
Full-part sun 20.0 22.4 

Indian Blanket Gaillardia pulchella Full-part sun 10.0 11.2 

Bluebonnet* 
Lupinus texensis 

(legume) 
Full sun 20.0 22.4 

Mexican Hat Ratibida columnaris Full-part sun 2.0 2.2 

Maximilian Sunflower Helianthus maximilia Full-part sun 5.0 5.6 

Prairie Coneflower Ratibidia columnifer Full-part sun 2.0 2.2 

Clasping Coneflower Dracopis amplexicau Full-part sun 3.0 3.4 

Purple Coneflower Echinacea purpurea 
Full-part sun 

shade 
10.0 11.2 

 Lemon Mint Monarda citriodora Full-part sun 3.0 3.4 

 Huisache Daisy Amblyolepis setigera Full-part sun 8.0 9.0 

 Texas Yellow Star Lindheimera texana Full-part sun 12.0 13.5 

 Lanceleaf Coreopsis Coreopsis lanceolata 
Full-part sun 

shade 
10.0 11.2 

 Bush Sunflower Simsia calva Full-part sun 3.0 3.4 

 Winecup Callirhoe involucrata 
Full-part sun 

shade 
5.0 5.6 

 Antelope horns Asclepias asperula Full sun 0.1 0.04 

 Green milkweed Asclepias viridis Full sun 0.1 0.04 

TOTAL  
Total seed mix application rate is 35.0 lb/ac (23.5 lb/ac grasses and 11.5 lb/ac forbs), to be composed 
of at least 8 species from the grass list and 10 species from the forb list to include the required species.  
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Table 5: Native Grasses and Forbs: Wet Sites  

Type Common Name Botanical Name 
Exposure 

Recommended 
Application Rates 

 lbs/ac kg/ha 

Grass 
Seed 
Mix 

White Tridens Tridens albescens Full-part sun 0.5 0.56 

Plains Bristlegrass Setaria leucopila Full-part sun 6.0 6.7 

Switchgrass Panicum virgatum Full-part sun 4.0 4.5 

Inland Sea Oats Chasmanthium latifoliu Shade 12.0 13.5 

Canada Wild Rye Elymus canadensis Full sun - shade 10.0 11.2 

Big Bluestem Andropogon gerardii Full sun 4.0 4.5 

Bushy Bluestem Andropogon glomeratus Full sun 3.0 3.4 

Green Sprangletop* Leptochloa dubia Full sun 2.0 2.2 

Eastern Gamagrass Tripsacum dactyloides Full sun - shade 3.0 3.4 

Forb 
Seed 
Mix 

American 
Basketflower 

Centaurea americana Full sun 10.0 11.2 

Common milkweed Asclepias syriaca Full sun 0.1 0.04 

Butterfly weed Asclepias tuberosa Full sun 0.1 0.04 

Blue Mistflower 
Conoclinium 
coelestinum 

Full-part sun 0.5 0.6 

Clasping Coneflower Dracopsis amplexicaulis Full-part sun 3.0 3.4 

Maximilian Sunflower Helianthus maximliani Full-part sun 4.0 4.5 

Prairie Blazing Star Liatris pycnostachya Full sun 2.0 2.2 

Pink Evening 
Primrose 

Oenothera speciosa 
Full sun-dappled 

shade 
1.0 1.1 

Mexican Hat Ratibida columnifera Full-part sun 2.0 2.2 

Black-eyed Susan Rudbeckia hirta 
Full sun-dappled 

shade 
2.0 2.2 

Illinois Bundleflower Desmanthus illinoensis 
Full sun-dappled 

shade 
15.0 16.8 

Obedient Plant Physostegia virginiana 
Full sun-dappled 

shade 
4.0 4.5 

Partridge Pea* Camaecrista fasciculate Full-part sun 20.0 22.4 
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Type Common Name Botanical Name 
Exposure 

Recommended 
Application Rates 

 lbs/ac kg/ha 

Purple Prairie Clover 
Dalea purpurea var 

purpurea 
Full sun 4.0 4.5 

Pitcher Sage Salvia azurea Full-part sun 3.0 3.4 

Showy Tick Trefoil Desmodium canadense Full sun 0.5 0.6 

Winecup* Callirhoe involucrata Full-part sun 5.0 5.6 

TOTAL  
Total seed mix application rate is 26.0 lb/ac (17.0 lb/ac grasses and 9.0 lb/ac forbs), to be composed of 
at least 8 species from the grass list and 10 species from the forb list to include the required species.  

 

Table 6: Cool Season Cover Crop 

Common Name Botanical Name Exposure 

Application 
rates 

lbs/ac kg/ha 

Western 
Wheatgrass 

Pascopyrum smithii 
Full-pt sun; dappled shade 

5.6 6.28 

Oats Avena sativa Full sun 4.0 4.48 

Cereal Rye Grain Secale cereale Full sun 34.0 38.11 
 

 

One cover crop species of the listed species is required to be planted between September 15 to 
March 1. Contractor must ensure that any seed application requiring a cool season cover crop 
does not utilize annual ryegrass (Lolium multiflorum) or perennial ryegrass (Lolium perenne). Only 
cereal rye grain (Secale cereale), oats (Avena sativa) and western wheatgrass (Pascopyrum 
smithii) are approved as cool season cover crop. 

Species substitution as necessary due to availability shall be approved by the Landscape 
Architect, Engineer or designated representative.  Watering and fertilizer application shall follow 
procedures outlined above or as otherwise specified on the Drawings. 

Seed shall be applied by broadcast, hydromulch, blown compost, or drill method and shall be 
distributed evenly over the topsoil areas.  Mulching shall immediately follow seed application for 
broadcast and hydromulch applications. 

Seed Rate Calculations 

The amount of seed needed to be planted on a project shall be calculated before installation to 
ensure adequate seed is placed, and provided as a submittal. Table 7 is an example worksheet, 
followed by an example calculation. Information for calculation can be obtained from seed tags or 
the supplier. 
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Table 7. Seed Calculation Worksheet 

Plant 
Group 

Desired Seeding 
Rate  (1bs/ac) 

PLS (pure 
live seed) 

Bulk Rate 
(lbs/ac) 

Seeding Area 
(ac) 

Amt. of Seed to 
be Installed (lbs) 

Grasses      

Forbs      

TOTAL      

 
FORMULAE: 

PLS (pure live seed) = (Purity x Germination) x 100. Can also use average PLS from seed 
tags. 

Bulk Rate (lbs/AC) =Desired Seed Rate (lbs/AC)/PLS 

Amt. of Seed to be Installed (lbs) = Bulk Rate (lbs/AC) x Seeding Area (AC) 

Example: 

Plant 
Group 

Desired Seeding 
Rate  (lbs/ac) 

PLS (pure 
live seed) 

Bulk Rate 
(lbs/ac) 

Seeding 
Area (ac) 

Amt. of Seed to 
be Installed (lbs) 

Grasses 131.00 0.81 161.73 1.50* 242.60 

Forbs 65.34 0.87 75.10 1.50* 112.70 

TOTAL 196.34 0.84 (ave.) 236.83 1.50 355.30 

       

604S.7 Mulch 

Mulches may be used to help prevent soil erosion until final stabilization is achieved. Mulch shall 
be used to cover broadcasted seeds, especially in sunny, open areas, to protect them from drying 
out during germination. 

A. Straw Mulch. 

Straw mulch shall be spread uniformly over the area indicated or as designated by the Engineer 
or designated representative at the rate of 2 to 2 1/2 tons of straw per acre (4.5 to 5.6 megagrams 
of straw per hectare).  The actual rate of application will be designated by the Landscape 
Architect, Engineer or designated representative.  Straw may be hand or machine placed and 
adequately secured. 

B. Hydromulch 

Refer to ECM Section 1.4.7 for hydromulching applications. 

C. Shredded Brush Mulch. 

Small brush or tree limbs, which have been shredded, may be used for mulching Native 
for mulching Native Grass seeding. 
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604S.8 Management Practices 

Management Practices include (1) weed management (pesticide application or mechanical 
removal) to so than 90 percent of the revegetation area is free of weeds listed in Table 3, and (2) 
reseeding areas of poor germination to achieve coverage and height per 604S.9, with no bare 
areas greater than 10 s.f..  
 
Ninety (90) percent of a permanent revegetation area must be free of weeds listed in Table 3. 

Weeds shall be controlled in the most efficient manner possible. Management of weed species 

should begin early in the project, before seeding for permanent control, and extend into plant 

establishment, especially for perennial weeds. Manual removal or application of an appropriate 

herbicide may be required after the initial seeding if emergence of an annual weed species 

threatens establishment of sufficient preferred plant cover. Disturbance due to weed management 

after the initial seeding may necessitate re-seeding of the area to establish sufficient preferred 

plant coverage. Care should be taken to temporarily stabilize areas where physical removal of 

weeds has been performed to prevent erosion and sediment runoff.  

The entire root system of perennial weeds shall be removed to prevent re-sprouting. Weeds may 

be controlled with an approved contact, systemic herbicide, provided the product is used with 

appropriate care and is applied in accordance with label instructions and the following guidelines:  

1.   Herbicide shall not be applied when the wind is greater than 8 mph (12.9 kph),  

2.   Herbicide shall not be applied when rainfall is expected within 24 hours,  

3.   Herbicide shall not contact surface water, i.e. creeks, rivers, and lakes,  

4.  Herbicide shall not contact desirable vegetation (a wicking method shall be used, if necessary, 

to accurately contact target weed only during application).  

The Landscape Architect, Engineer or designated representative shall be consulted to determine 

appropriate weed control management when weeds are located in an environmentally sensitive 

location (e.g. near water or adjacent to a critical environmental feature).  

At locations that fail to show an acceptable stand of planting for any reason during the initial 

seeding, repair and/or reseed locations as determined by the Landscape Architect, Engineer or 

designated representative. A successful stand of grasses and forbs for erosion control should 

exhibit the following:  

•  Seedlings with vigorous green foliage;  

•  Green leaves remaining throughout the summer, at least at the plant bases;  

•  Uniform density, with grasses and/or forbs well intermixed;  

•  Minimum of 95% cover; and  

•  No exposed soil greater than 10 s.f. in aerial extent.  

The Contractor shall meet the requirements of the initial seeding, including seeding method, seed 

mix, and application rates, unless otherwise agreed to in writing by the Owner. Corrected 

deficiencies will be re-inspected and approved by the Owner, and final acceptance will be granted 

upon satisfactory completion.  

https://www.municode.com/library/tx/austin/codes/standard_specifications_manual?nodeId=AUSTIN_TX_STANDARD_SPECIFICATIONS_TECHNICAL_MANUAL_SERIES_600ENEN_ITEM_NO._604SSEERCO1-4-16_604S.9ME
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604S.9  Measurement 

Work and acceptable material for "Seeding for Erosion Control" will be measured by the square 
yard (meter: 1 meter equals 1.196 square yards) or by the acre (hectare: 1 hectare equals 2.471 
acres), complete in place, so that all areas of the site that rely on vegetation for stability must be 
uniformly vegetated with a minimum of 95 percent total coverage for the non-native or native 
mixes, and 95 percent coverage for the native mix.   Bare areas shall not exceed 16 square feet 
(1.5 square meters), and the average height of vegetation shall stand at a minimum of 1 1/2 inch 
(40 millimeters). Ninety (90) percent of the revegetated area, whether native or non-native re-
vegetation, must be free of weeds listed in Table 3. Bare areas greater than 10 s.f. shall be re-
prepared and reseeded as required to develop an acceptable stand of plant material. 

604S.10  Payment 

The work performed and materials furnished and measured will be paid for at the unit bid price 
for "Seeding for Erosion Control" of the method specified on the Drawings and type of mulch.  The 
unit bid price shall include full compensation for furnishing all materials, including all topsoil, water, 
seed, tackifier, fertilizer or mulch and for performing all operations necessary to complete the 
work. 

All fertilizer will be measured and paid for conforming to Item No. 606S, "Fertilizer". 

Payment will be made under one of the following:  

Pay Item No. 604S-A: Non-Native Seeding for Erosion Control 
Method, Hydraulic Planting 

Per Square Yard 

Pay Item No. 604S-B: Non-Native Seeding for Erosion Control, 
Broadcast Seeding 

Per Square Yard 

Pay Item No. 604S-C: Non-Native Seeding for Erosion Control 
Method, Hydraulic Planting  

Per Acre 

Pay Item No. 604S-D: Native Seeding for Erosion Control 
Method,  Hydraulic Planting  

Per Square Yard 

Pay Item No. 604S-E: Native Seeding for Erosion Control, 
Broadcast Seeding, 

Per Square Yard 

Pay Item No. 604S-F: Native Seeding for Erosion Control 
Method, Hydraulic Planting 

Per Acre 

Pay Item No. 604S-G: Mulch,  Per Square Yard 

Pay Item No. 604S-H: Mulch, Per Acre 

Pay Item No. 604S-I: Topsoil and Seedbed Preparation, Per Square Yard 

Pay Item No. 604S-J: Topsoil and Seedbed Preparation, Per Acre 

Pay Item No. 604S-K: Watering, Per 1000 gal (Kgal) 

Pay Item No. 604S-L: Management Practices, Per Square Yard 

Pay Item No. 604S-M: Management Practices, Per Acre 

 

End 

http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item606S$3.0#JD_Item606S
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SPECIFIC CROSS REFERENCE MATERIALS 

Specification Item 604S "Seeding for Erosion Control" 

 
City of Austin Technical Specifications 
Designation Description 
Item No. 130S Borrow 
Item No. 601S Salvaging and Placing Topsoil 
Item No. 606S Fertilizer 
  
City of Austin Land Development Code 
Designation Description 
Section 6-4 Water Conservation 

 

RELATED CROSS REFERENCE MATERIALS 

Specification Item 604S "Seeding for Erosion Control" 

 
City of Austin Technical Specifications 
Designation Description 
Item No. 601S Salvaging and Placing Topsoil 
Item No. 602S Sodding for Erosion Control 
Item No. 605S Soil Retention Blanket 
Item No. 607S Slope Stabilization 
Item No. 608S Planting 
  
City of Austin Standards (Details) 
Designation Description 
627S-1 Grass Lined Swale 
633S-1 Landgrading 
  
Texas Department of Transportation: Standard Specifications for Construction 
and Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 160 Topsoil 
Item No. 162 Sodding for Erosion Control 
Item No. 164 Seeding for Erosion Control 
Item No. 166 Fertilizer 
Item No. 168 Vegetative Watering 
Item No. 169 Soil Retention Blanket 
Item No. 180 Wildflower Seeding 
Item No. 192 Landscape Planting 
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Item No. 606S 
Fertilizer 

606S.1  Description  

This item shall govern the provision and distribution of fertilizer over the areas indicated 
on the Drawings and in accordance with these specifications. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, inch-pound units are given preference with SI units shown within 
parentheses. 

606S.2  Submittals 

The submittal requirements for this specification item shall include: 
 

A.  Type of soil(s) at the site. 

B.  Type(s) of re-vegetation (seeding, sodding, etc). 

C.  Type(s) of fertilizer. 

D.  Rate(s) of application of fertilizer. 

E.  Chemical analysis of the fertilizer(s). 

606S.3  Materials  

All fertilizer used on site shall be delivered in bags or containers, which are clearly 
labeled and show the analysis.  The figures in the analysis shall represent the percent 
of nitrogen, phosphoric acid and potash nutrients, respectively, as determined by the 
methods of the Association of Official Agricultural Chemists.  The fertilizer may be 
subject to testing by the State Chemist in accordance with the Texas Fertilizer Law.  A 
pelleted or granulated fertilizer shall be used..  Fifty percent or greater of the Nitrogen 
required shall be in the form of Nitrate Nitrogen (N03).  The remaining Nitrogen required 
may be in the form of Urea Nitrogen [CO(NH2)2]. 
 
The total amount of nutrients furnished and applied per acre (hectare: 1 hectare equals 
2.471 acres) shall equal or exceed that specified for each nutrient. 

606S.4  Construction Methods  

General requirements and criterion for vegetative activities, including fertilizing, for the 
City of Austin are presented in Section 1.4.4, "Vegetative Practice", and Section 1.5.4, 
"Revegetation Criteria" of the City of Austin Environmental Criteria Manual. 
 

The fertilizer type and rate of application should be based on chemical tests of 
representative soil samples taken after completion of construction and ground work.  
Appropriate initial fertilizer application rates for the Austin area (in lieu of 
recommendations from soil testing) are provided in the sections of the City of Austin 
Environmental Criteria Manual identified below: 

A.   Permanent seeding. - [Section 1.4.4.B.4]. 
B.   Restoring Climax Grasses - [Section 1.5.5.E]. 
C.   Sod. -. [Section 1.4.4.E.5]. 
D.  Maintenance of Mulch Sod. - [Section 1.4.4.C.4].      
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Pelleted or granulated fertilizer shall be applied uniformly into the soil to a depth of 4 
inches (100 mm) over the area specified on the Drawings to be fertilized and in the 
manner directed for the particular item of work. The fertilizer shall be dry and in good 
physical condition.  Fertilizer that is powdered or caked will be rejected.  Distribution of 
the fertilizer for the particular item of work shall meet the approval of the Engineer or  
Designated Representative. 
  
Maintenance fertilizing shall be applied every 6 months after the new sod or grass is 
placed or until the work is accepted by the City. 
 
The fertilizer may also be applied with the hydromulch 

606S.5  Measurement  

Work and acceptable material for "Fertilizer" will be measured by the normal ton of 2,000 
pounds (megagrams: 1 megagram equals 1.1023 tons) or by the 100 pounds (50 
kilograms: 1 kilogram equals 2.205 pounds) as determined by approved scales or 
guaranteed weight of sacks shown by the manufacturer. 

606S.6  Payment  

The work performed and materials furnished and measured as provided under 
"Measurement" shall be included in the unit price bid for the item of construction in which 
fertilizer is used, unless specified in the Drawings as a Pay Item. 
 
When fertilizer is specified on the Drawings as a pay item or included in the contract  bid 
form, the work performed and materials furnished and measured as provided under 
"Measurement" will be paid for at the unit bid price for "Fertilizer" of the analysis 
specified on the Drawings. The unit bid price shall include full compensation for 
furnishing all materials and performing all operations necessary to complete the work. 
 
Payment, when specified, will be made under one of the following: 
 

Pay Item No. 606S-A:  Fertilizer            Per Ton. 
Pay Item No. 606S-B:  Fertilizer          Per 100 Pounds. 

 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item 606S "Fertilizer"  

City of Austin Environmental Criteria Manual 
Designation              Description 
Section 1.4.4.B.4  Design Criteria of Section B. Critical Area Stabilization (with 

Permanent Seeding)  

Section 1.4.4.C.4   Design Criteria of Section C. Critical Area Stabilization (with 
Mulch Sod)  

Section 1.4.4.E.5   Site Preparation of Section E. Critical Area Stabilization (with 
Sod)  

Section 1.5.5.E   Fertilizer, Section E of 1.5.5, "Restoring Climax Grasses" 
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RELATED CROSS REFERENCE MATERIALS 
Specification Item 606S "Fertilizer"  

City of Austin Technical Specifications  
Designation                       Description 
Item No. 601S             Salvaging and Placing Topsoil 
Item No. 602S            Sodding for Erosion Control 
Item No. 604S            Seeding for Erosion Control 
Item No. 605S            Soil Retention Blanket 
Item No. 607S            Slope Stabilization 
Item No. 608S            Planting 
Item No. 609S            Native Grassland Seeding and Planting for Erosion Control 

Item No. 610S              Preservation of Trees and Other Vegetation 
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ITEM NO. 608S
PLANTING

608S.1 - Description

This item shall govern the provision of the specified plants and other materials, the initial installation of
plants and other materials, the maintenance of plantings, transplanting and any replacement of trees,
plants and ground cover which are damaged, diseased or otherwise unhealthy during the warranty period
or as directed by the Engineer or designated representative.

This specification is applicable for projects or work involving either inch-pound or SI units. Within the text,
the inch-pound units are given preference followed by SI units shown within parentheses.

608S.2 - Submittals

The submittal requirements for this specification item shall include:

A. A listing of each type of planting (tree, shrubs, plants, etc.), type of stock (containerized, ball and
burlapped, bare root, bag grown, etc.), name (common and botanical) and size of planting (root
diameter, height and spread);

B. A request, if necessary, for use by Contractor of collected stock on the site;

C. Specific information for each pesticide (including herbicide) associated with the listing including:

manufacturer,

product name,

description of chemical composition,

handling, storage and mixing requirements

application recommendations

documentation of licensed applicator(s), and

MSDS Sheets

D. Type, chemical analysis and rate of application of fertilizer

E. Proposed tree dressing, trunk wrapping and flagging tape;

F. Type, chemical analysis and rate of application of proposed transpirants

G. Documentation of irrigator license, if irrigation is required at the site.

608S.3 - General

A. Plant Standards

Unless shown otherwise on the Drawings, the following published standards will apply. Standards for
nursery stock will be as stated in the "American Standard for Nursery Stock", as published by the
American Association of Nurserymen, Incorporated. Botanical names as shown on the Drawings will
be as stated in the "Standardized Plant Names" as identified by the American Joint Committee on
Horticultural Nomenclature or other referenced text including the "Manual of the Vascula Plants of
Texas for Native Flora". Pruning standards will be as established by the National Arborist
Association in the "Pruning Standards for Shade Trees".

B. License Requirements
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1. Pesticide.

The Contractor shall be a licensed pesticide applicator or shall employ a licensed pesticide
applicator for the treatment of insects, diseases, animals as required by the Texas Pesticide
Laws and Regulations of the Texas Department of Agriculture. The Engineer or designated
representative may request documentation of such certification.

2. Herbicide.

The Contractor shall possess a permit or employ a person who possesses a permit to apply
herbicide as required by the Texas Herbicide Law of the Texas Department of Agriculture. The
Engineer or designated representative may request documentation of such certification.

3. Irrigation.

The Contractor shall possess an irrigator's license issued by the State of Texas and the Texas
Board of Irrigators or employ such a licensed irrigator to perform the irrigation system
maintenance. The irrigation system shall be maintained under the supervision of the licensed
irrigator who shall be available on the site as required by the Engineer or designated
representative.

The Engineer may request documentation of such license. The Contractor shall verify and adhere to
the requirements and codes of any controlling utility authorities.

608S.4 - Materials

A. Plant Material

Plant material shall be first class grade, true to name and of the size indicated on the Drawings. All
plants shall be healthy nursery grown unless otherwise indicated on the Drawings. When the
Engineer or designated representative is furnished sufficient evidence that a specified plant cannot
practically be obtained, the Engineer or designated representative may approve in writing the use of
collected native material.

Nursery grown stock, either in containers or in the field, shall be nursery grown in accordance with
accepted horticultural practices and under climatic conditions similar to those of the work site for at
least twelve (12) months, unless specifically authorized otherwise by the Engineer or designated
representative.

1. Container plants.

Soil volume for containers shall be three-fourths (¾) the depth of the container or greater and
contain roots of the plants throughout the root ball.

(a) Containerized Stock.

This stock will be defined as nursery plant stock transplanted from a growing site with a
ball of soil, containing an intact root system, and placed in a container and grown in that
container continuously long enough for the new fibrous roots to have developed so that the
root mass retains its shape and holds together after removal from the container.
Containerized stock shall have been grown in the delivered containers for at least six (6)
months, but not over two (2) years.

(b) Container Grown Stock.

This stock will be defined as nursery plant stock, which has been planted in a container as
a liner, seed or by other propagation method, and that:

(1) has been systematically replanted or stepped up in larger containers as required,
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(2) has developed a root system in a planting medium capable of sustaining acceptable
plant growth, and

(3) has become established in the container and exhibits a well-rooted condition as
evidenced by the soil ball remaining intact when removed from its container.

2. Balled and Burlapped Stock.

This stock will be defined as nursery plant stock which has been removed from the growing site
with a ball of soil, containing the intact root system, and encased in burlap (or other approved
similar material) to hold the soil in place. Ball sizes for balled and burlapped stock shall be as
shown on the Drawings.

3. Bare Root Stock.

This stock will be defined as nursery plant stock, which has been removed from the growing site
with the root system substantially free of soil. The approved minimum root spread and condition
shall be as shown on the Drawings.

4. Collected Stock.

This stock will be defined as nursery plant stock, which has been removed from its original
native habitat. All collected stock shall specific approval of the Engineer or designated
representative before it can be removed from its existing habitat. Ball sizes for collected stock
shall be as shown on the Drawings and shall have sufficient diameter and depth to encompass
enough fibrous and feeding root system as necessary for the full recovery of the plant.
Collection may be by hand or mechanical method. For balled and burlapped or mechanical
transplanting of collected plant material refer to article 608S.5.

5. Bag Grown Stock.

This stock will be defined as nursery plant stock which has been transplanted into a nonwoven
fabric container which has been placed in the ground and the plant grown under nursery field
conditions continuously long enough [normally one (1) month for each inch (25 mm) of bag
diameter i.e., a plant with a 24 inch (600 mm) diameter bag, grown in its original planted
location for 24 months] for the fibrous roots to have developed so that the root mass retains its
shape and holds together after removal of the bag. The root ball shall be flat bottomed and
straight sided. Ball sizes for bag grown stock shall be as shown on the Drawings. Bag grown
stock shall not be pruned before delivery.

6. Other Plant Materials.

Other plant materials shall be as shown on the Drawings.

B. Rejection of Plants.

Plant material having any of the following features will be subject to rejection:

1. Undue or excessive abrasions of the bark.

2. Dried or damaged root system.

3. Dried or damaged top wood of deciduous plants or dried or damaged foliage and top
woods of evergreens.

4. Prematurely opened or damaged buds or buds stripped off.

5. Disease or insect infestation, including eggs or larvae.

6. Dry, loose, cracked, broken and/or undersized balls or containers, which do not conform to
sizes indicated on the Drawings.

7. Evidence of heating, molding, wind burn, sunscald, freezing, etc.
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8. Container plants that are overgrown or root bound.

9. Plants with bench balls (roots repacked with soil).

10. Plant balls encased in non-bio-degradable plastic or other impervious material.

11. Field grown or collected plants transplanted into containers less than six (6) months or
more than two (2) years.

12 Trees that have been damaged, pruned, crooked or multiple leaders, unless multiple
leaders are specified or are normal for the species.

13. Plants with disfiguring knots or fresh cuts of limbs over ¾ inch (20 mm) that have not
completely callused.

14. Plants that do not posses a normal balance between height and spread for the species.

15. Plant containers that are not structurally sound (tracked, bent, etc.).

16. Plants in containers less than three-fourths (¾) planting medium depth;

17. Any endangered or threatened plants; or plants of historical significance that have been
collected;

18. Any other physical damage or adverse conditions that would prevent thriving growth or
cause an unacceptable appearance; or

19. Plants that do not meet the standards shown on the Drawings.

C. Delivery And Receipt of Plants

Material shall not be delivered to the project until ordered to do so in writing by the Engineer or
designated representative. When the delivery order is issued, the Engineer or designated
representative shall be notified of a proposed delivery of plant material at least 48 hours prior to its
arrival at the project. The entire plant shall be properly protected from sun and air damage during the
time period from initiation of digging until delivery on the project

Each plant material shipment shall be accompanied by an invoice indicating the number, size and
name (common and botanical) of each of the kinds of plant material included in the shipment. Each
kind of plant in the shipment shall be adequately identified by tags. All plants shall be individually
tagged with nursery name tags designating the genus, species and variety of the plant.

No shipment of plant material shall be accepted, planted and/or heeled-in by the Contractor until
such material has been inspected and accepted by the Engineer or designated representative. The
Contractor shall assist the Engineer or designated representative in the inspection of material. Any
plants rejected shall be immediately removed from the project and replaced.

Unless plants are placed in pre-dug holes and planted as specified herein, they shall be heeled-in
and inspected again prior to planting. If delivered to pre-dug planting holes, balled and burlapped
plants shall be planted within 1 to 6 hours depending upon the drying effect of the wind and sun. No
bare rooted plants shall be placed in pre-dug holes from the delivery truck unless actual planting
occurs immediately after removal from its moist packing.

D. Plant Size

Plants will be measured when branches are in their normal position. Height and spread dimensions
shown on the Drawings refer to the main body of the plant and not branch tip to tip. Plants with a
spreading or semi-spreading habit will be measured by the average diameter of the spread. Plant
heights will be measured by the mean height from the ground line to the top of the canopy. Caliper
measurements will be taken at a point on the trunk six (6) inches [150 mm] above natural ground for
trees up to four (4) inches [100 mm] in caliper and at a point twelve (12) inches [300 mm] above
natural ground for trees over four (4) inches [100 mm} in caliper. The caliper size for multi-trunked
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plants will be determined by adding the calipers of the largest cane and one-half (½) the caliper(s) of
the second and third largest cane(s).

When a range of size is shown on the Drawings, no plant shall be less than the minimum size and at
least 40% of the plants shall be as large as the maximum size shown on the Drawings. The required
measurements are the minimum sizes acceptable and are the measurements after pruning, when
pruning is required.

Sizes of plants or plant types such as palms, roses, vines, groundcovers, seedings, bulbs, corms,
tubers, young plants, understock, etc., will be measured in accordance with the plant standards or as
indicated on the Drawings.

Container-grown plants which are well established in adequate size containers and are of equal
quality and size to the specified balled plants may be accepted in lieu of balled plants; likewise,
balled plants of equal quality and size may be substituted for container-grown plants when permitted
by the Engineer or designated representative. Soil shall be approximately ¾ depth of container and
contain roots of the plant throughout the soil.

The ball size for a balled and burlapped plant shall be firm natural balls equal to or in excess of the
ball sizes indicated on the Drawings. Collected plant material substituted for a nursery-grown plant
shall have a ball or root system ¼ greater in both diameter and depth than the nursery-grown plant
for which it is substituted. The ball size shall be the average of the diameters measured 90 degrees
apart.

E. Mulch

Unless indicated otherwise on the Drawings, mulch material shall consist of loose organic residue
derived from plants or other granular material approved by the Engineer or designated
representative. It shall be of such nature that adequate protection is provided against sun baking and
quick drying out of the soil and shall not impede aeration or water penetration nor deplete the soil
nitrogen. Mulch material shall be free of excess amounts of large leaves and sticks that would
prevent proper dressing of the mulched surface, free of harmful substances and free of detrimental
amounts of soil or other foreign matter that would promote early compaction, matting or deterioration
of the mulch.

F. Peat Moss

Peat Moss shall be of sphagnum origin of commercial quality.

G. Planting Soil Mixture

The planting soil mixture shall consist of a soil mixture of ¾ fine sandy loam, 1/8 peat moss and 1/8
leaf mold. The sandy loam shall be taken from a well drained, arable site. It shall be free of subsoil,
stones, clay, roots, weeds, grass or other objectionable debris, matter or toxic wastes.

H. Water

Water shall be furnished by the Contractor and shall be clean and free of industrial wastes and other
substances harmful to the growth of plants and the areas irrigated.

Availability of water from the Austin Water Utility will be limited as stated under the Water
Conservation Standard, City of Austin Land Development Code Chapter 6-2, Article II, "Water Use
Management Plan Established".

The use of potable water will be restricted as stated in City of Austin Land Development Code
Sections 6-4-73, 6-4-54, 6-4-63, 6-4-64, 6-4-65, 6-4-81, 6-4-92, 15-9-37(D) and 15-9-101(B).

I. Fertilizer
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Fertilizer shall be applied uniformly conforming to City of Austin Standard Specification tem No.
606S, "Fertilizer" at the rate indicated.

J. Pesticides including Herbicides

Pesticides including herbicides shall be of the types that are commercially available selected for the
species planted or as indicated on the Drawings and shall be applied in accordance with the
manufacturer's recommendations upon approval of the Engineer or designated representative.

K. Stakes and Guys

Stakes shall be 2 × 2 × 18 inch (50 × 50 × 450 mm) sound hardwood or treated pine with tapered
point and chamfered tops. Guys wires shall be 2 strand 12 ga. (2.7 mm) galvanized steel wire with ½
inch (12.5 mm) diameter reinforced plastic or rubber hose trunk bushings and yellow plastic flagging.

L. Bracing

Bracing shall be 2 × 4 inch (50×100 mm) hardwood or metal fence posts, 6 ft. (1.8 meters) in length
with guys and bushings.

M. Flagging Tape

Flagging tape shall be highly reflective, visible at night, and approved by the Engineer or designated
representative.

N. Trunk Wrapping

Trunk wrapping shall be 4 inch (100 mm) wide commercial trees wrapping paper with asphalt core or
the type shown on the Drawings.

O. Anti-transpirants

Anti-transpirants, intended to prevent evaporation, shall be of the types that are commercially
available and approved by the Engineer or designated representative.

608S.5 - Construction Methods

Immediately following delivery and acceptance at the job, all plants shall be planted or heeled-in in
properly moistened material. All plants heeled-in shall be properly maintained by the Contractor until
planted. The utmost care shall be exercised in handling plants to prevent injuries to the plants. The
solidity of the ball or balled and burlapped plants shall be carefully preserved and such plants shall not be
handled by the stems.

Plants with exposed roots shall be protected from drying out during the time the plants are removed from
the heeling-in bed and until actually planted.

A. Staking of Planting Locations.

All locations of trees, shrubs and beds shall be staked in the field by the Contractor. All locations will
be approved by the Engineer or designated representative prior to any excavation of plant beds or
bed preparation. Stakes shall be placed and coded to denote the type of plant material.

B. Excavation of Planting Pits

1. General.

The Contractor shall not excavate plant pits more than 24 hours in advance of planting
operations. Any plant pits left unattended for any length of time which may present a hazard
shall be covered and/or clearly flagged as approved by the Engineer or designated
representative. The walls and bottoms of all plant pits shall be scarified immediately prior to the
placement of plants.
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2. Pit Sizes.

Planting holes may be dug by hand or by mechanical means and shall be circular or square
(according to the shape of the root ball) with vertical sides, unless otherwise indicated on the
Drawings. Trimming of the sides or bottom of the hole to uniform shape will not be required.
Planting pit sizes shall be as follows, unless indicated otherwise on the Drawings:

(a) A minimum horizontal dimension of twelve (12) inches [300 mm] between the root ball and
the sides of the planting pit for the following plant specifications:

(1) Containers of fifteen (15) gallons or larger [56 liters or larger],

(2) Boxes of fourteen (14) inches or larger [350 mm or larger] and

(3) Root ball diameter of Balled and burlapped or bag grown plants larger than fourteen
(14) inches [350 mm].

(b) A minimum horizontal dimension of two (2) times the diameter of the root ball for the
following plant specifications:

(1) Containers less than fifteen (15) gallons [less than 56 liters]

(2) Root ball diameter of Balled and burlapped or bag grown plants fourteen (14) inches
or less [350 mm or less]

(c) A minimum diameter for bare-root plants to permit the roots to spread without crowding or
curving around the walls of the pit.

(d) Planting pits shall be excavated to a depth of at least 4 inches (100 mm) but not more
than 8 inches (200 mm) greater than the depth of the root ball of balled and burlapped,
containerized, container grown or bag grown plants; or the depth of the root system of
bare-root plants. Pits dug to excess depths shall be backfilled and compacted to bring the
pits to the specified depth. The depth of pits on slopes shall be measured at the lower side.

(e) When performing mechanical transplanting, the receiving plant pit shall be excavated with
the same type of equipment used to remove the plant material or as approved by the
Engineer or designated representative.

(f) Special sized holes shall be shown on Drawings.

(g) Where holes are dug with an augur and the sides of the holes become plastered or
glazed, this plastered or glazed surface shall be scarified.

C. Planting Season

All planting shall be performed as shown below, indicated on the Drawings or as approved by the
Engineer or designated representative.

Planting Stock Planting dates

Containerized or Container
grown

None specified

Balled and burlapped November 15 to March 15

Bare root January 15 to March 15

Bag grown September 15 to April 15
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Collected
As shown on the Drawings or as approved by the Engineer or designated

representative

D. Backfilling

Topsoil from the planting hole may be used for backfilling provided it is kept separate from subsoil
and rendered loose and friable. Additional topsoil required to backfill the holes shall be furnished in
the amount directed in Subarticle 608S.4.G, 'Planting Soil Mixture' and from a source approved by
the Engineer or designated representative.

E. Pruning Roots

Root pruning shall be limited to the amount necessary to prune away broken and badly damaged
roots.

F. Pruning of Tops

Pruning of plants shall conform to the best horticultural practice and shall be appropriate to the
various types of plants and the special requirements of each. Deciduous (non-evergreen) shrubs and
trees with heavy tops shall have about 1/3 to ½ of the top growth removed. Plants otherwise
acceptable, but with broken or badly bruised branches, shall have such branches removed with a
clean cut. All cut surfaces over 1 inch (25 mm) in diameter shall be painted with an approved tree
pruning compound.

G. Planting and Backfilling

In general the top of root ball shall stand after settlement of the backfill approximately level with the
finish grade. When shown on the Drawings, fertilizer of the type and quantity specified shall be
added on the backfill material prior to backfilling. Unless indicated otherwise on the Drawings or
approved otherwise by the Engineer or designated representative, planting and backfilling shall be
as follows:

1. Plant Basin

A basin, 8 to 10 inches (200 to 250 mm) deep, shall be formed by constructing a neat levee
around the planting pit. The inside measurement of the basin shall be at least the diameter of
the growing plant, unless noted otherwise on the Drawings. On slopes the backfill on the lower
side shall be graded in such a manner that an adequate basin will be provided.

As shown on the Drawings, either material excavated from the planting pit (excluding any rocks)
or Backfill, as specified in Subarticle 608S.5.D may be used to form a basin around the plant.
Excess excavated material may be scattered thinly and leveled off provided it is of such
consistency and character that it can be readily scattered in an acceptable manner. If scattering
of the material may interfere with drainage or mowing, all such material shall be removed and
disposed of as approved by the Engineer or designated representative.

2. Depth of Transplanting

In general, plants shall be installed and covered with top soil approximately one (1) inch (25
mm) above the top of the root ball or container soil surface.

3. Bare Root Plants

After the backfill in the bottom of the planting pit has been firmed and the plant placed in the
proper position, as shown on the Drawings, loose friable backfill (Subarticle 608S.5.D) or
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planting soil mixture (608S.4.G) shall be worked about the roots and thoroughly settled with
water as the backfill is made. Care shall be taken to avoid bruising or breaking the roots. Sticks,
sod, clods or other material which may form large air pockets in the soil or backfill shall not be
included in the backfill.

4. Balled and Burlapped Plants

Plants of this type shall not be handled by the stems nor in such manner that the soil of the ball
may be loosened. A saddle around the ball should be used for lifting. The burlap shall not be
removed from the ball. After the backfill in the bottom of the pit has been firmed and the plant
placed in the proper position, as shown on the Drawings, loose friable backfill shall be worked
about the ball in 12 inch (300 mm) until the pit is two-thirds ( 2/3 full). The burlap shall then be
opened on top of the root ball to expose the top one-third ( 1/3 ) of the root ball. The pit shall
then be filled with water and the backfilling completed, working the backfill and water well to
prevent any air pockets.

For ball supporting devices such as wire baskets, the basket shall not be removed. The plant
shall be placed in the prepared planting pit in the proper position and backfill shall be placed
around the ball until the pit is about one-third ( 1/3 ) full. The basket shall be carefully removed
to just above the backfill, leaving the bottom portion intact. Backfilling shall be completed as
described above.

5. Containerized or Container Grown Plants

At the time of planting the root ball and plant shall be carefully removed from the container to
prevent damage to the plant and root ball. If in the opinion of the Engineer or designated
representative a sufficient amount of soil has fallen off or the ball has been broken to such an
extent as to reduce the chances of the plant to grow, the plant will be rejected. Container plants
shall be acclimated to outside growing conditions. Container plants shall be placed and
backfilled in the same manner as balled and burlapped plants.

6. Bag Grown Plants

Prior to planting, the fabric bag shall be removed by using a knife to cut the side of the bag from
top to bottom in three or four places of equidistant around the root ball. The bag shall be
carefully peeled down and roots that do not easily peel away from the bag shall be pruned. The
plastic bag shall then be pulled from under the root ball. Bag grown plants shall be placed and
backfilled in the same manner as balled and burlapped plants.

H. Vegetative Watering

During the planting operations, the Contractor shall keep the ground and backfill material moist to at
least 12 inches (300 mm) around the root ball. The Contractor shall be required to meet the minimum
watering requirements shown on the Drawings for all circumstances by a method approved by the
Engineer or designated representative. When an irrigation system is shown on the Drawings, the
Contractor shall coordinate all work to insure that the irrigation system is operational as the plants
are installed.

I. Anti-transpirants

When shown on the Drawings, the Contractor shall apply anti-transpirants in accordance with the
manufacturer's recommendations and as approved by the Engineer or designated representative.

J. Pruning

Plants shall not be pruned immediately before delivery to the work site, unless shown otherwise on
the Drawings or as approved by the Engineer or designated representative. Common nursery
pruning practices are acceptable. Any necessary pruning shall be done at the time of planting as
approved by the Engineer or designated representative and shall be appropriate to the various types
of plants and the special requirements of each.
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From 20 to 40 percent of all foliage of mechanically transplanted plants shall be removed by pruning
interior branching, entangled limbs and small branches. Structural branching shall not be removed
prior to planting. Branch tips shall not be removed to attain the above percentage.

K. Plant Supports and Bracing Trees

Plant supports such as staking, guying and bracing shall be as shown on the Drawings or as
required by the Engineer or designated representative.

Trees shall be staked, guyed or braced for support during the same day as planted. Unless shown
otherwise on the Drawings, the plants shall stand approximately vertical after staking, guying or
bracing. The Contractor shall be responsible for material remaining approximately vertical and
straight for all given conditions and shall repair plant supports as often as required until final
acceptance of the work.

All trees 1¼ inches (38 mm) and greater in caliper shall be adequately braced immediately after the
plants have settled. Unless otherwise indicated on the Drawings, trees 1¼ to 2 inches (38 to 50 mm)
in diameter shall be braced with 1 brace of sawed lumber, 2 × 2 inches (50 × 50 mm), nominal size,
firmly fastened to the tree at a point 5 to 6 feet (1.5 to 1.8 meters) above ground or as directed by the
Engineer or designated representative. Fastening shall not be accomplished by nails, staples, wire or
other materials that may damage tree. Braces shall be of sufficient length to provide bracing when
firmly driven into the ground. The tree trunk shall be adequately padded with a section of flexible
hose at the point of attachment with a figure 8 tie. Trees, that are 2 inches to 4 inches (50 to 100
mm) in diameter, shall be braced with wires at a height of 6 to 8 feet (1.8 to 2.4 meters) above
ground. The wires shall be firmly attached to 3 equally spaced concentric stakes that are firmly
driven into the ground. The trunk of the tree shall be adequately and securely padded with rubber at
the point of attachment of the wire to prevent damage. Wire shall be number 16 gauge (1.5 mm)
galvanized.

Trees larger than 4 inches (100 mm) in diameter shall be braced in accordance with notes on
Drawings. The Contractor shall repair braces as often as required until acceptance of the project for
"Plant Establishment".

L. Safety Flagging Tape

Staking, guying or bracing, which present a hazard shall be clearly flagged as shown on the
Drawings or directed by the Engineer or designate representative.

M. Tree Trunk Protection

All trees indicated on the Drawings to be wrapped shall be neatly and securely wrapped with a
commercial tree wrapping material approved by the Engineer or designated representative. The tree
wrapping shall begin at the base of the trunk and extend upward with a 50 percent overlap to the
second whorl of branches. The tree wrapping material shall be secured at the top of wrap with soft
twine or weatherproof type tape or any suitable method, approved by the Engineer or designated
representative. Wire, metal bands or other material for this purpose that may cause injury or damage
to plants shall not be used.

N. Mulching

All plants shall receive mulching to a depth of 2 to 3 inches (50 to 75 mm) within the water basin or
across the beds unless indicated otherwise on the Drawings. A small amount of backfill shall be
sprinkled on top of organic mulch to hold it in place if directed by the Engineer or designated
representative. If hay is used, the depth shall be 4 inches (100 mm) loose measurement.

O. Plant Material Removal and Replacement

A plant shall be removed and replaced as directed by the Engineer or designated representative at
any time during execution of the work under this Item including the Establishment Period if, in the
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judgement of the Engineer or designated representative, a plant is found to be in any of the following
conditions:

1. Dead;

2. Dying;

3. Wilted for 48 hours or more; or

4. Any other signs of detrimental consequence.

All replacement plants shall be the same species, size and quality as originally specified. The
Contractor shall make every effort to ensure that the replacement material receives any additional
care and maintenance required for the replacement plants to become well established. The Engineer
will require replacement of plant material until satisfied that all of the plants on the work are in a
healthy, vigorous condition.

P. Maintenance and Initial Plant Replacement

The Contractor shall water the plants as often as necessary, cut the weeds and grass around the
planted area including the plant basin and bracing, prune the plants, treat the plants in accordance
with approved methods of horticultural practice where insects or disease affect the plants after
planting and repair or replace the bracing as may be required or as ordered by the Engineer or
designated representative until the planting project has been accepted for "Plant Establishment".

If the Contractor completes the initial planting prior to March 1 for balled and burlapped and bare root
plants or April 1 for bag grown plants, the Contractor will be required to replant all material found to
be missing, damaged or dead during this time. This replanting shall be done between March 1 and
March 15 for balled and burlapped and bare root plants, between April 1 and April 15 for bag grown
plants or as directed by the Engineer or designated representative.

In the event that the planting project is not completed by March 15 for balled and burlapped and bare
root plants, or by April 15 for bag grown plants and no further planting is permitted until the following
"Planting Season", the partial planting will be cared for as prescribed under "Plant Establishment".

608S.6 - Plant Establishment

"Plant Establishment" shall commence with the notice of substantial completion and shall extend to the
following November 15 for those plantings that are completed in accordance with Subarticle 608S.5.P, '
Maintenance and Initial Plant Replacement'. In those instances where planting 'out of season' is allowed
in writing by the Engineer or designated representative, "Plant Establishment" shall commence with notice
of substantial completion and shall extend for a minimum of six (6) months or to the following November
15, which ever results in a later date.

For the work of "Plant Establishment", all possible means shall be employed to preserve the plants in a
healthy and vigorous growing condition to insure their successful establishment. The Contractor shall
perform all of the activities listed below during placement of all the plants. After the completion of the
installation, as shown on the Drawings and as approved by the Engineer or designated representative,
the Contractor shall perform the following activities for a period of 90 calendar days:

A. Mulching, Plant Basin and Bed Maintenance

The Contractor shall reshape or reform the existing plant basins and beds as necessary to conform
to the Drawings, and as approved by the Engineer or designated representative. As a part of the
plant basin and bed maintenance, weeds and grass shall be removed prior to the application of
mulch. Unless otherwise shown the Drawings, the mulch shall be maintained to a minimum depth of
2 to 3 inches (50 to 75 mm).

The Contractor shall maintain the plant basins, beds and site fixtures generally free of weeds and
grass or other materials detrimental to the growth of the plants or the appearance of the site.
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Herbicides, if approved by the Engineer or designated representative and used by the Contractor,
shall be limited to the plant basin and perimeter thereof or around site fixtures as approved by the
Engineer or designated representative. Extreme care shall be taken to insure that the herbicide does
not come into contact with any part of the desirable plants. Under no circumstances shall the
herbicide be used on days where the wind could cause drift hazard to desirable plants. The
Contractor shall also follow the manufacturer's instruction for the use and application of any
herbicide.

B. Plant Irrigation

The Contractor shall be required to meet the minimum watering requirements for all circumstances
by a method approved by the Engineer or designated representative as stated under Subarticle
608S.5.H and/or as shown on the Drawings.

Watering equipment other than an existing irrigation system shall have adequate and accurate
measuring devices as approved by the Engineer or designated representative.

C. Mowing and Trimming

The Contractor shall mow and trim the areas identified on the Drawings. The work shall be
performed at the frequency as shown on the Drawings. The initial cycle shall begin when directed by
the Engineer or designated representative. Mowing heights shall be as shown on the Drawings or
approved by the Engineer or designated representative.

The Contractor shall use power equipment as approved by the Engineer or designated
representative. Nylon cord trimmers shall not be used inside the plant basins or beds around plant
material.

D. Restaking, Reguying and Rebracing of Plants.

Any damaged or destroyed stakes, guys or braces shall be replaced by the Contractor in accordance
with the details shown on the Drawings. This shall include any adjustment to the staking or guying to
prevent girdling of plants.

E. Pruning

When directed by the Engineer or designated representative or shown on the Drawings, plants shall
be pruned by the Contractor to the satisfaction of the Engineer or designated representative. Dead or
damaged limbs on trees and shrubs, including suckergrowth on trunks of trees, shall be removed. All
pruning shall be accomplished with tools specifically designed for this purpose. All pruned material
shall become the property of the Contractor and shall be disposed of in a manner approved by the
Engineer or designated representative.

F. Insect, Disease and Animal Control

The Contractor shall treat the plants and/or the planted areas in accordance with accepted methods
of horticultural practices and the Texas Department of Agriculture guidelines regarding the use of
pesticides. The Contractor shall also follow the manufacturer's instructions for the use and
application of any pesticides.

G. Litter Pick-Up

Unless shown otherwise on the Drawings, the Contractor shall collect and dispose of all litter within
the landscaped areas. The work shall be performed at the frequency shown on the Drawings or as
directed by the Engineer or designated representative.

All litter shall become the property of the Contractor and shall be disposed of in a manner acceptable
to the Engineer or designated representative.

H. Fertilization
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During the 90-day establishment period, the Contractor shall furnish and apply fertilizer only to those
plants as shown on the Drawings. The analysis, times and rates of application shall be as shown on
the Drawings. The type of fertilizer and method of application shall be as shown on the Drawings or
as approved by the Engineer or designated representative.

I. Plant Removal

In the judgement of the Engineer or designated representative, any plant that is dead or dying for
reasons beyond the control of the Contractor and is not to be replaced shall be removed by the
Contractor to the satisfaction of the Engineer or designated representative. This shall include repair
of the plant pit and the surrounding area.

608S.7 - Acceptability of Plants

Between 90 to 100 days following the initial planting and initial plant replacement, the Engineer or
designated representative will make an inspection of the project to determine the acceptability of the plant
material. At this time, an inventory of missing, dead or rejected plant material will be made and the
Contractor notified that the plants on the inventory are to be replanted the following planting season
between November 15 and December 15 or as specifically permitted by the Engineer or designated
representative.

Plant material for the replacement planting shall meet all the requirements specified for the original plant
material and shall be planted in accordance with the planting instructions listed under "Construction
Methods", except that no further plant replacement will be required. Working days stated in the Contract
shall apply to the initial construction period only and will not include the time necessary for replanting. A
final inspection shall be made within 10 days after the replacement planting is completed.

608S.8 - Measurement

Work and accepted material as prescribed for this item including "Plant Establishment" will be measured
as each plant of the type and size complete and in place.

608S.9 - Payment

Work performed and accepted material as prescribed by this item, measured as provided under
"Measurement", will be paid for at the unit bid price bid for each plant of the type and size specified,
complete and in place. The unit bid price shall include full compensation for furnishing all labor, pruning,
mowing, insect control, disease control, animal control, watering, fertilizing, herbiciding, litter pickup,
maintenance, tools, equipment, materials, supplies and incidentals necessary to complete the work.

Payment will be made under:

Pay Item No. 608S-1: Planting Type ___, Size in inches ___ Per Each.

Pay Item No. 608S-2: Irrigation System Lump Sum

End

SPECIFIC CROSS REFERENCE MATERIALS
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Specification Item 608S, "Planting"

City of Austin Standard Specifications

Designation Description

Item No. 606S Fertilizer

City of Austin Land Development Code

Designation Description

Section 6-4-52 Water Use Management Plan Established

Section 6-4-53 Applicability

Section 6-4-54 Compliance Required

Section 6-4-63 Permanent Water Use Restrictions

Section 6-4-64 Water Conservation Stage One Regulations

Section 6-4-65 Water Conservation Stage Two Regulations

Section 6-4-81 Variance

Section 6-4-92 Penalty

Section 15-9-37(D) Customer's Responsibilities

Section 15-9-101(B) Basis for Termination of Service

RELATED CROSS REFERENCE MATERIALS
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Specification Item 608S, "Planting"

City of Austin Environmental Criteria Manual

Designation Description

Section 1 Water Quality Management

Section 1.4.4 Vegetative Practices

Section 1.5.0 Vegetation Criteria

Section 1.5.3 Impact Minimization and Restoration Planning

Section 1.5.3.D.6 Discussion-Plant Protection

Section 1.5.3.D.8 Salvaging Trees and Shrubs

Section 1.5.3.D.9 Transplanting Procedure

Section 2 Landscape

Section 2.4.1 Street Yard

Section 2.4 1.D Street Yard Trees

Section 2.4 6 Irrigation of Landscape Areas

Section 2.4 6.A.1 'Owner responsibility for irrigation .....'

Section 2.7.0 Hill Country Roadway Landscape Criteria

Section 2.7.2 Design Criteria

Section 2.7.2.G Irrigation

Section 3 Tree and Natural Area Preservation
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Section 3.3.2 General Tree Survey Standards

Section 3.3.2.A.1 Diameter

Section 3.5.4.A.6 Mitigation Measures-Enforcement Criteria

Section 3.5.0 Design Criteria

Section 3.5.4 Mitigative Measures

Section 3.5.4.E Transplanting

Section 5 Construction in Parks

Section 5.3.0 Route Selection

Section 5.3.1 Tree Survey

Appendix K Arboricultural Practices - Parks

Appendix K, I Tree Protection

Appendix K, II Treatment of Minor Wounds or Breakage

Appendix N Professional Plant List

Appendix O Site Development Permit-Irrigation Notes

Appendix P-2 Standard Notes for Trees and Natural Area Protection

Figure 1-27 Grasses

Figure 1-33 Rare Plants in the Austin Area

City of Austin Transportation Criteria Manual

Designation Description
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Section 1.4.3 Classification Design Criteria

Section 6.2.3 Transportation Criteria for Landscaping

City of Austin Standard Specifications

Designation Description

Item No. 101S Preparing Right of Way

Item No. 111S Excavation

Item No. 601S Salvaging and Placing Topsoil

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of
Highways, Streets, and Bridges

Designation Description

Item No. 100 Preparing Right of Way

Item No. 110 Excavation

Item No. 160 Furnishing and Placing Topsoil

Item No. 166 Fertilizer

Item No. 168 Vegetative Watering

Item No. 170 Irrigation System

Item No. 192 Roadside Planting and Establishment
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Item No. 609S 
Native Grassland Seeding and Planting for Erosion Control 

609S.1 Description 

This item shall govern the preparation of a seeding and planting area to the lines and 
grades indicated on the Drawings.  This may include seedbed preparation, sowing of 
seeds, planting of rooted plants, watering, hydromulch, compost and other management 
practices, as indicated in the Drawings or as directed by the Engineer or designated 
representative. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, inch-pound units are given preference with SI units shown within 
parentheses. 

609S.2 Submittals 

The submittal requirements for this specification item shall include: 

A. For seed, provide Identification of the species, source, mixture and pure live 
seed (PLS) of the seed as listed on each seed bag to be used. Copies of the 
analysis tags and certification tags from all seed bags shall be submitted. 

B. Type of mulch or compost. 

C. Watering frequency and amount as shown on an irrigation watering schedule. 

D. Type of management practices (e.g., hand weeding, pesticide application, etc.) 
proposed, with a proposed schedule for observation and treatment. 

E. For hydromulch applications, the proposed application rate of seed, type of 
mulch and tacking agent, and other relevant information. An example of the 
required documentation is in Table 1. 

F. Type of hydraulic seeding equipment and nozzles proposed for use. 

G. If pesticide use is proposed, an IPM plan for pest control including pesticide 
label, proposed application rate and timing, and MSDS sheets.  

H. One gallon sample of proposed mulch or compost. 

I. The following submittal items are required before Substantial Completion. 

A.  For hydromulch applications, submit the complete hydromulch application        
      log, including date, time and quantity of product units placed in the slurry  
      tank. An example of an application log is in Table 2. 

B.  Pesticide and fertilizer application tracking log. As of January 1, 2012,  
     documentation of all outdoor pesticide and fertilized use on city-owned  
     properties is required to demonstrate compliance with the EPA/TCEQ  
     mandated Municipal Stormwater Permit, the TPDES General Pesticide  
     Permit, City Code, and the IPM program. 
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Table 1: Example of proposed hydromulch application rates 

   

                         

Table 2: Example of hydromulch application log 
 

 
 

609S.3. Materials 
 

A. Seed  
All seed must meet the requirements of the Texas Seed Law including the 
labeling requirements for showing PLS, name and type of seed, and all other 
required elements of the Analysis and Certification Tags. The seed furnished 
shall be of the previous season's crop and the date of analysis shown on each 
bag shall be within 12 months of the time of delivery to the project.  Each variety 
of seed shall be furnished and delivered in separate bags or containers, unless 
a specific mix is proposed for use.  A sample of each variety of seed shall be 
furnished for analysis and testing when directed by the Landscape Architect, 
Engineer or designated representative.  

The amount of seed planted per square yard (.84 square meters) or acre 
(hectare) shall be of the type specified in section 609S.5. 

B. Water. Water shall be clean and free of industrial wastes and other substances 
harmful to the growth of plant materials in the area irrigated. 

C. Topsoil. Topsoil shall conform to Standard Specification Item No. 601S.3(A) 

D. Pesticide. A least toxic, integrated pest management (IPM) approach shall be 
used to control weeds. A written request for approval of weed control product(s) 
and/or materials shall be submitted to the City of Austin Watershed Protection 

        Hydro Slurry Unit (per acre rates) 

Hydro 

Mix 

Sheet 

No. 

S 

E 

C 

Acres Seed 

(Bags/ac 

Tackifier 

(Buckets/ac) 

Mulch 

(Bales/ac) 

Fertilizer 

(Bags/ac) 

Addl. 

Amendment 

(Bags/ac) 

1 L2 A 1.0 1 100 1000 50 5 

2 L3 A 0.5 2 200 1500 50 5 

3 L5 B 3.0 3 300 3000 50 5 

  
          Hydro Slurry Unit (per acre rates) 

Date Start 

time 

Finish 

time 

ac/ 

Tank 

Water 

(gal) 

Seed 

Mix 

Seed 

(Bags
/ac) 

Tackifier 

(Buckets
/ac) 

Mulch 

(Bales
/ac) 

Fertilizer 

(Bags 
/ac) 

Addl. 
Amendment 
(Bags/ac) 

4/13 10:30 11:15 1.0 3300 A 1 100 1000 50 5 

4/17 2:00 2:30 0.5 3300 A 2 200 1500 50 5 

5/20 8:30 10:00 1.2 3300 B 3 300 3000 50 5 

http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item601S$3.0#JD_Item601S
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Department (ERM), IPM program coordinator for approval. Additional 
information can be found at http:/www.austintexas.gov/ipm. 

E. Fertilizer. If fertilizer use is deemed necessary, the fertilizer shall conform to 
Standard Specification Item No. 606S, “Fertilizer.” The type and rate of fertilizer 
should be based on chemical tests of recent (no older than 6 months before 
application) representative site soil samples. Fertilizer should be applied only 
when plants can take them up for growth, during: 

           1)  seed germination and plant establishment and 

           2)  after plant establishment. 

         Fertilizer shall not be applied within 48 hours of a potential rain event. 

F. Tackifier.  The tacking agent shall be a biodegradable material approved by 
the Landscape Architect, Engineer, or designated representative. 

G. Mulch.  Mulch may be used to help prevent soil erosion until preferred plant 
establishment, whether the mulch be hydraulically applied or shredded 
vegetative matter. Hydromulching for temporary and permanent vegetation 
stabilization shall conform to Environmental Criteria Section 1.4.7. 

H. Hydroseeding Equipment. Hydroseeding equipment shall be clean and free of 
all previous seeds, fertilizer, mulch, or any hydroseeding products used on 
prior jobs. 

I. Rooted Plants. Where proposed, rooted plants shall conform to the 
requirements of Standard Specification 608S, Planting. 

609S.4 Construction Methods 

A. General.  

The Contractor shall limit preparation to areas that will be seeded/planted 
immediately. All weedy species (Table 3) shall be controlled by application of 
a herbicide and/or by physical removal (by the roots) prior to, during the 
planting operation, and through establishment.  The specified weedy species 
shall be maintained at ten (10) percent or less of total cover after seeding. 
Additionally, the Landscape Architect, Engineer, or qualified landscape 
professional may require removal of any plant species that appears to be out-
competing seeded or planted species during construction or the establishment 
period. 

Seeds and fruits of non-native woody invasive species should be separated 
from the rest of the removed plants before mulching or hauling off the material. 
It must be bagged and disposed of in a landfill to prevent unintentional 
reintroduction to the site or elsewhere. 
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 Table 3:  Weed List 

Weed Type Botanical Name Common Name 

Summer Annual Herb Ambrosia spp. Ragweed 

Perennial Grass 
Bothriochloa 
ischaemum 

K.R. Bluestem 

Annual Grass Cenchrus spp. Sandbur 

Herb 
Cnidoscolus 

texanus 
Bull Nettle 

Perennial Grass Sorghum halapense Johnson Grass 

Perennial Grass Arundo donax Giant Cane 

Perennial Grass Phllostachys aurea Golden Bamboo 

Vine 
Toxicodendron 

radicans 
Poison Ivy 

Herb Urtica spp. Stinging Nettle 

Winter Annual Herb Rapistrum rugosum Bastard Cabbage 

Winter Annual Grass Bromus arvensis Japanese Brome 

Winter Annual Grass Lolium multiflorum Annual Ryegrass 

Tree Triadica sebifera Chinese Tallow 

Tree Ligustrum sp. Privet 

Tree Melia azedarach Chinaberry 

Tree Lonicera japonica Japanese Honeysuckle 

Shrub Nandina domestica Heavenly Bamboo 

Shrub Photinia sp. Photinia 
 

 

B. Seed Bed Preparation. 

After the designated seeding/planting areas have been rough graded, a 
suitable planting area shall be prepared.  In areas where cut or fill is required, 
a minimum of 6 inches (150 mm) of topsoil (see Section 609S.3.C) shall be 
placed or use approved existing soil (that is not infested with invasive or 
noxious plant rootstock [e.g., Arundo donax rhizomes]) stockpiled over the 
entire planting area. 

The topsoil or growing medium must be prepared so that compaction is 

appropriate for plant growth, and to achieve acceptable bulk density or 

hydrologic function. Ripper and subsoilers may be used to loosen compacted 

soil and roughen the surface. Disks, plows and excavator attachments are 

good for compaction reduction, roughening, and for incorporating 

amendments. If tracked machinery is used in seedbed preparation, cleat marks 

should run with the contour to prevent rills.  

In areas with no soil disturbance, the weeds shall be eliminated and a minimum 
of 6 inches (150 mm) of topsoil, if none currently exists, shall be placed. The 
seedbed shall be prepared with limited irregularities, lumps or soil clods and 
the surface shall be raked or rolled to facilitate seed to soil contact. 
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Water shall be gently applied as required to prepare the seedbed before the 

planting operation either by broadcast seeding or hydraulic planting. Seeding 

shall be performed in accordance with the requirements hereinafter described.  

 

C.     Watering 

All watering shall comply with City Code Chapter 6-4 (Water Conservation). 

Water the seeded/planted areas immediately after installation to achieve 

germination and a healthy stand of native plants that can ultimately survive 

without supplemental water.  

Apply the water uniformly to the planted areas without causing displacement 

or erosion of the materials or soil.  

Watering applications shall insure that the plantbed is maintained in a moist 
condition favorable for the growth of plant materials.  Watering shall continue 
until minimum coverage is achieved and accepted by the Landscape Architect, 
Engineer or designated representative.   

Watering may be postponed immediately after a half inch (12.5 mm) or greater 
rainfall on the site but shall be resumed before the soil dries out. 

D.     Cool Season Cover Crop.  

From September 15 to March 1, non-native and native seeding shall include a 

cool season cover crop at the rate specified in Tables 4, 5, or 6. Cool season 

cover crops are not permanent erosion control. If installed separately from the 

proposed seed mix, the cool season cover crops shall be mowed to a height of 

less than one (1) inch after March 1, and the area shall be re-seeded at the 

specified seeding rate for native warm-season species (March 1 to September 

15).  

609S.5 Native Grassland Seeding and Planting 

Seeding and planting shall be performed in accordance with the requirements described 

below. The optimum depth for seeding shall be 1/4 inch (6 millimeters). Seed shall be 

applied by a method that achieves consistent distribution across a site and proper seed to 

soil contact (i.e. hand broadcasting, hydromulch, or drill method).  

Rooted plants should be strategically and thoughtfully placed on a site. They need not be 

installed at a consistent, regular pattern across the plantable area(s) of a site but can be 

clustered or placed irregularly. The goal is to place the rooted plants where they will have 

the greatest or best effect or impact, and where there is sufficient space (e.g., root space, 

space off of utilities) and proper conditions (e.g., soil depth, moisture, light) for their long-

term success. Installation of rooted plants shall comply with Standard Specification 608S, 

but rooted plants must not be spaced closer than three-feet (3') on center. Mulching 

around seed and rooted plants is not required, but it is a good technique for protecting plants 
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during germination and establishment. Figure 609S.5-1 is an example of rooted plant 

layout on a hypothetical site.  

Figure 609S.5-1: Example of Rooted Plant Layout and Calculation 

Rooted Plants such as trees, ornamentals, and shrubs are prohibited from being installed 

within fifteen (15) feet of any Austin Water Utility (AWU) infrastructure and/or within any 

easement dedicated for AWU infrastructure. Rooted plants such as grasses, succulents 

and/or ground cover are permitted within fifteen (15) of any AWU infrastructure and/or 

within any easement dedicated for AWU infrastructure.  

Species substitution, when necessary due to availability, shall be approved by City of 

Austin representative including Environmental Reviewer, Environmental Inspector, or 

Watershed Protection Department representative. Only native or adapted species suitable 

for the designated environmental conditions shall be allowed as substitutes. Shorter 

growing natives such as Buffalograss should be sodded around manholes or other 

structures requiring higher visibility for access.  

If the plant materials are being installed during the cool season (September 15 to March 

1), a cool season cover crop species (as listed below) shall be included in the seed mix or 

installed separately.  

https://api.municode.com/CD/staticCodeContent?productId=15308&fileName=Fig609S-5-1.png
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The seed and rooted plant mixtures shall be applied in accordance with appropriate 

growing environments (Upland Full Sun-Table 4, Upland Shade-Dappled-Table 5 and 

Facultative Moderate to High Moisture-Table 6). Grasses shall constitute 67 percent of the 

seed mix, with forbs comprising 33 percent. No species shall constitute more than 20% of 

a seed mix.  

Table 4. Upland Species, Full Sun Areas  

Type Common 

Name 

Botanical 

Name 

Recommended 
Application rate 
lbs/ac (kg/ha) 

Rooted Plants Species, Diversity, 

Quantity & Size 

Grass 

Seed 

Mix** 

Buffalograss 
Buchloe 

dactyloides 
24.0 (27.0) 

A minimum of two (2) native 

species of small or large trees, 

and two (2) native species of 

shrubs with Very Low or Low 

(VL or L) water needs and Sun 

or Sun/Part Shade light needs 

as listed in the current Grow 

Green Native and Adapted 

Landscape Plants guidance 

document***. Plants must be a 

minimum size of 1-gallon (see 

Table 8, equivalency chart) 

and minimum of 1 plant per 

100 square feet. 

Blue Grama 
Bouteloua 

gracilis 
10.0 (11.2) 

Green 
Sprangletop 

Leptochloa 
dubia 

2.0 (2.2) 

Sand 
Dropseed 

Sporobolus 
cryptandrus 

1.0 (1.1) 

Galleta 
Pleuraphis 

jamesii 
10.0 (11.2) 

Canada 
Wild Rye 

Elymus 
canadensis 

10.0 (11.2) 

Purple 
Threeawn 

Aristida 
purpurea 

4.0 (4.5) 

Sideoats 
Grama 

Bouteloua 
curtipendula 

7.0 (7.8) 

Forb 

Seed 

Mix** 

Bluebonnet 
Lupinus 
texensis 

20.0 (22.4) 

Purple 
Prairie 
Clover 

Dalea 
purpurea 

4.0 (4.5) 

Plains 
Coreopsis 

Coreopsis 
tinctoria 

2.0 (2.2) 

Partridge 
Pea 

Chamaecrista 
fasciculata 

20.0 (22.4) 

Greenthread 
Thelesperma 

filifolium 
6.0 (6.7) 

Indian 
Blanket 

Gaillardia 
pulchella 

10.0 (11.2) 

Lemon Mint 
Monarda 
citriodora 

3.0 (3.4) 
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Mexican Hat 
Ratibida 

columnaris 
2.0 (2.2) 

Pink 
Evening 
Primrose 

Oenethera 
speciosa 

1.0 (1.1) 

Sunflower 
(Common) 

Helianthus 
annuus 

5.0 (5.6) 

Milkweed 
(Antelope 
Horn or 
Green 

milkweed) 

Asclepias 
asperula or 
Asclepias 

viridis 

0.1 (0.04) 

Total  

  Total recommended seed mix application rate is 35 lbs/ac (23.5 lbs/ac grass, 11.5 

lbs/ac forbs). 

Cool 

Season 

Cover 

Grasses 

Cereal rye 

grain* 

Secale 

cereale 
34.0 (38.1) 

Add at least one of the cool 

season grasses to the warm-

season mix between September 

15 and March 1. 

Oats* Avena sativa 4.0 (4.5) 

Western 

Wheatgrass* 

Pascopyrum 

smithii 
5.6 (6.3) 

 * Plant only between. September 15 to March 1. Non-persistent winter cover crop for erosion 

control. Only one cool season species is required per installation.  

** Any unavailable species can be substituted with the same quantity of another species from this 

list or another species approved by an authorized City of Austin representative including 

Environmental Reviewer, Environmental Inspector, or Watershed Protection Department 

representative. The total pounds/acre (lbs/ac) of the proposed seed mix can be calculated 

based on the desired percentage of each seed in a mix.  

*** www.austintexas.gov/department/grow-green/plant-guide  

 

Table 5. Upland Species, Shade-Dappled Light Areas  

Type Common Name Botanical Name 
Recommended 
Application rate 
lbs/ac (kg/ha) 

Rooted Plants Species, 
Diversity, Quantity & Size 

Grass 

Seed 

Mix*** 

Inland 
Seaoats** 

Chasmanthium 
latifolium 

12.0 (13.5) 
 A minimum of two (2) 

native species of small or 

large trees, and two (2) 

native species of shrubs 

with very low (VL), low (L), 

or low- medium (L-M) water 

Canada Wildrye 
Elymus 

canadensis 
10.0 (11.2) 

Sideoats Grama 
Bouteloua 

curtipendula 
7.0 (7.8) 

http://www.austintexas.gov/department/grow-green/plant-guide
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Forb 

Seed 

Mix*** 

Purple 
Coneflower 

Echinacea 
purpurea 

10.0 (11.2) 
needs and Sun /Part Shade 

light needs as listed in the 

current Grow Green Native 

and Adapted Landscape 

Plants guidance 

document****. Plants must 

be a minimum size of 1-

gallon (see Table 8, 

equivalency chart) and 

minimum of 1 plant per 100 

square feet.  

Lanceleaf 
Coreopsis 

Coreopsis 
lanceolata 

10.0 (11.2) 

Scarlet Sage Salvia coccinea 8.0 (9.0) 

Drummond 
Phlox 

Phlox 
drummondii 

8.0 (9.0) 

Black-Eyed 
Susan 

Rudbeckia hirta 2.0 (2.2) 

Cutleaf Daisy 
Engelmannia 

pinnatifida 
18.0 (20.2) 

Tall Aster Aster praealtus 1.0 (1.1) 

Illinois 
bundleflower 

Desmanthus 
illinoensis 

15.0 (16.8) 

Standing 
cypress 

Ipomopsis 
rubra 

6.0 (6.7) 

Winecup 
Callirhoe 

involucrata 
5 (5.6) 

Milkweed 
(Butterfly Weed 

or Showy 
Milkweed) 

Asclepias 
tuberosa or 
Asclepias 
speciosa 

0.1 (0.04) 

Total  

Total recommended seed mix application rate is 35 lbs/ac (23.5 lbs/ac grass, 11.5 lbs/ac 

forbs). 

Cool 

Season 

Cover 

Grasses 

Cereal rye 
grain*** 

Secale cereale 34.0 (38.1) 
Add at least one of the cool 

season grasses to the 

warm-season mix between 

September 15 and March 

1.  

Oats*** Avena sativa 4.0 (4.5) 

Western 
Wheatgrass*** 

Pascopyrum 
smithii 

5.6 (6.3) 

 ** If unavailable replace with Prairie Wild Rye.  

*** Plant only between September 15 to March 1. Non-persistent winter cover crop for erosion 
control. Only one cool-season species is required per installation.  

**** Any unavailable species can be substituted with the same quantity of another species from this 
list or another species approved by an authorized City of Austin representative including 
Environmental Reviewer, Environmental Inspector, or Watershed Protection Department 
representative. The total pounds/acre (lbs/ac) of the proposed seed mix shall be calculated 
based on the desired percentage of each seed in a mix.  

**** www.austintexas.gov/department/grow-green/plant-guide  
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Table 6. Facultative Species, Moderate - High Moisture Areas  

Type Common Name Botanical Name 
Recommended 
Application rate 
lbs/ac (kg/ha) 

Rooted Plants 
Species, 
Diversity, 

Quantity & Size 

Grass 
Seed Mix** 

Big Bluestem 
Andropogon 

gerardii 
8.0 (9.0) 

A minimum of 
two (2) native 
species of 
small or large 
trees, and two 
(2) native 
species of 
shrubs with low 
(L), low-
medium (L-M), 
or medium (M) 
water needs 
and Sun/Part 
Shade or 
Shade light 
needs as listed 
in the current 
Grow Green 
Native and 
Adapted 
Landscape 
Plants 
guidance 
document***. 
Plants must be 
a minimum size 
of 1-gallon (see 
Table 8, 
equivalency 
chart) and 
minimum of 1 
plant per 100 
square feet. 

Big Muhuly 
(Lindhiemers) 

Muhlenbergia 
lindheimeri 

6.0 (6.7) 

Bushy Bluestem 
Andropogon 
glomeratus 

6.0 (6.7) 

Eastern Gamagrass 
Tripsacum 
dactyloides 

12.0 (13.5) 

Indiangrass 
Sorghastrum 

nutans 
6.0 (6.7) 

Inland Seaoats 
Chasmanthium 

latifolium 
12.0 (13.5) 

Canada Wildrye 
Elymus 

canadensis 
10.0 (11.2) 

Sand Lovegrass 
Eragrostis 
trichodes 

2.0 (2.2) 

Switchgrass 
Panicum 
virgatum 

4.0 (4.5) 

Forb Seed 
Mix** 

Black-Eyed Susan Rudbeckia hirta 2.0 (2.2) 

Illinois Bundleflower 
Desmanthus 

illinoensis 
15.0 (16.8) 

Purple Prairie Clover Dalea purpurea 4.0 (4.5) 

Clasping Coneflower 
Dracopis 

amplexicaulis 
3.0 (3.4) 

Plains Coreopsis 
Coreopsis 
tinctoira 

2.0 (2.2) 

Goldenrod 
Solidago 
altissima 

1.0 (1.1) 

Lazy Daisy 
Aphanostephus 

sp. 
1.0 (1.1) 

Lemon Mint 
Monarda 
citriodora 

3.0 (3.4) 

Sunflower (Common) 
Helianthus 

annuus 
5.0 (5.6) 

Sunflower (Maximilian) 
Helianthus 

maximiliana 
4.0 (4.5) 
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Milkweed (common or 
Butterfly Milkweed) 

Asclepias 
syriaca or 
Asclepia 
tuberosa 

0.1 (0.04) 

Total  
Total recommended seed mix application rate is 26.0 lbs/ac (17.0 lbs/ac grass, 9.0 

lbs/ac forbs). 

Cool 
Season 
Cover 

Grasses 

Cereal rye grain* Secale cereale 34.0 (38.1) Add at least 
one of the cool 
season grasses 
to the warm-
season mix 
between 
September 15 
and March 1. 

Oats* Avena sativa 4.0 (4.5) 

Western Wheatgrass* 
Pascopyrum 

smithii 
5.6 (6.3) 

 
* Plant only between September 15 to March 1. Non-persistent winter cover crop for erosion 

control.  

** Any unavailable species can be substituted with the same quantity of another species from this 
list or another species approved by an authorized City of Austin representative including 
Environmental Reviewer, Environmental Inspector, or Watershed Protection Department 
representative. The total pounds/acre (lbs/ac) of the proposed seed mix can be calculated based 
on the desired percentage of each seed in a mix.  

*** www.austintexas.gov/department/grow-green/plant-guide  

Table 7. Rooted Plant Size Equivalents  

Potential Substitute Equivalent To 

Quantity Plant Size Quantity Plant Size 

1 5-gallon 4 One-gallon 

1 Two- or Three-gallon 2 One-gallon 

4 4" pots or quarts 1 One-gallon 

8 Plugs, live roots, saplings 1 One-gallon 

  

Table 8. Seed Rate Calculation  

Multiple species native seed mixes require careful calculations to ensure proper planting 

rates. The example below is for illustrative purposes only.  

Species  Seeding Rate (lbs/ac)  
Desired proportion of a 
species in the total mix (%)  

Total quantity of 
seed in mix 
(lbs/ac)  

Grass 1 7 .20 1.40 

Grass 2 2 .20 0.40 

http://www.austintexas.gov/department/grow-green/plant-guide
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Species  Seeding Rate (lbs/ac)  
Desired proportion of a 
species in the total mix (%)  

Total quantity of 
seed in mix 
(lbs/ac)  

Grass 3 24 .20 4.80 

Forb 1 10 .20 2.00 

Forb 2 8 .20 1.60 

TOTALS - - 1.0 (100%) 10.2 

  

Table 9. Seed Calculation Worksheet  

The amount of seed needed to be planted on a project shall be calculated before 

installation to ensure adequate seed is placed, and provided as a submittal. Table 9 is an 

example worksheet, followed by an example calculation. Information for calculation can 

be obtained from seed tags or the supplier.  

Plant Group 
Desired Seeding 

Rate (lbs/ac) 
PLS (pure 
live seed) 

Bulk Rate 
(lbs/ac) 

Seeding Area 
(ac) 

Amt. of Seed to 
be Installed 

(lbs) 

Grasses      

Forbs      

TOTAL      

  

FORMULAS:  

PLS (pure live seed) = (Purity × Germination) × 100. Can also use average PLS from 
seed tags.  

Bulk Rate (lbs/ac) =Desired Seed Rate (lbs/ac)/PLS  

Amt. of Seed to be Installed (lbs) = Bulk Rate (lbs/ac) × Seeding Area (ac)  

 

Example:  

Plant 
Group 

Desired Seeding 
Rate (lbs/ac) 

PLS [pure live 
seed] (% decimal) 

Bulk Rate 
(lbs/ac) 

Seeding 
Area (ac) 

Amt. of Seed 
to be Installed 

(lbs) 

Grasses 131.00 0.81 161.73 1.50* 242.60 

Forbs 65.34 0.87 75.10 1.50* 112.70 

TOTAL 196.34 0.84 (ave.) 236.83 1.50 355.30 

 *Applied over the same 1.5 ac area.  
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609S.6 Management Practices 

Management Practices include (1) weed management (pesticide application or mechanical 

removal) to so than 90 percent of the revegetation area is free of weeds listed in Table 3, (2) 

reseeding areas of poor germination to achieve coverage and height per 609S.8, with no bare 

areas greater than 10 s.f., and (3) replacement and replanting of rooted plants per 608S.5(O) [Plant 

Material Removal and Replacement] and 608S.7 (Acceptability of Plants).  

Weeds, as defined in the Weed List (Table 3), shall be controlled in the most efficient 
manner possible.  The timing of weed control may occur prior to soil disturbance, just 
before the installation of seed, and/or during the period of plant establishment. Weed 
control shall be introduced at one or all of these times, so that the greatest control is 
achieved.  The preferred method of control is to remove weeds, either by physical or 
mechanical means, when the site is conducive (e.g. when the ground is moist) to this 
approach.  

The entire root system of perennial weeds shall be removed to prevent re-
sprouting.  Table 9 provides management practices for woody invasive vegetation. Weeds 
may be controlled with an approved contact, systemic herbicide, provided the product is 
used with appropriate care and is applied in accordance with label instructions and the 
following guidelines: 

1. Herbicide shall not be applied when the wind is greater than  8 mph (12.9 kph), 

2. Herbicide shall not be applied when rainfall is expected within 24 hours, 

3. Herbicide shall not contact surface water, i.e. creeks, rivers, and lakes, 

4. Herbicide shall not contact desirable vegetation (a wicking method shall be used, 
if necessary, to accurately contact target weed only during application). 

Table 10. Management Practices for Woody Invasive Vegetation  

Before Seeding 

Stems ≤1 inch Pull with weed wrench  

Stems >1 inch 

Cut at base and spray stump with appropriate herbicide 

within five minutes. Bag and dispose of seeds and fruit in 

landfill.  

After Seeding 

Seedlings Hand pull  

Sprouts Foliar application of appropriate herbicide  

The Landscape Architect, Engineer or designated representative shall be consulted to 
determine appropriate weed control management when weeds are located in an 
environmentally sensitive location (e.g. near water or adjacent to a critical environmental 
feature). 

https://www.municode.com/library/tx/austin/codes/standard_specifications_manual?nodeId=AUSTIN_TX_STANDARD_SPECIFICATIONS_TECHNICAL_MANUAL_SERIES_600ENEN_ITEM_NO._609SNASEPLRE1-4-16_609S.8ME
https://www.municode.com/library/tx/austin/codes/standard_specifications_manual?nodeId=AUSTIN_TX_STANDARD_SPECIFICATIONS_TECHNICAL_MANUAL_SERIES_600ENEN_ITEM_NO._608SPL9-26-12_608S.5COME
https://www.municode.com/library/tx/austin/codes/standard_specifications_manual?nodeId=AUSTIN_TX_STANDARD_SPECIFICATIONS_TECHNICAL_MANUAL_SERIES_600ENEN_ITEM_NO._608SPL9-26-12_608S.7ACPL
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609S.7 - Reseeding/Replanting 

At locations that fail to show an acceptable stand of planting for any reason during the 
initial seeding, repair and/or reseed, replant locations as determined by the Landscape 
Architect, Engineer or designated representative. A successful stand of grasses and forbs 
should exhibit the following:  

• Seedlings with vigorous green foliage;  

• Green leaves remaining throughout the summer, at least at the plant bases;  

• Uniform density, with grasses and/or forbs well intermixed;  

• Minimum of 95% cover; and  

• No patches of exposed soil greater than 10 s.f. in aerial extent.  

The Owner or designated representative will inspect the seeding/planting during April of 

the calendar year following the year of initial seeding/planting and determine the necessity 

and extent of over seeding reseeding, or replanting required. Contractor shall ideally 

complete any required reseeding/replanting before May 15 of that year. This date may be 

extended if, in the opinion of the Owner and qualified landscape professional, the weather 

conditions before May 15 are not suitable for reseeding work. If the timing is bad, an 

annual cover crop can be over-seeded in a deficient area to temporarily provide coverage 

until a suitable time for seeding or planting perennial seed or rooted plants. If vegetation 

fails to grow and thrive, the soil must be tested to determine whether nutrient imbalances 

are responsible and, if so, an appropriate course of nutrient remediation (e.g., fertilizers, 

composts, topsoils, or other organic amendments) as recommended by a landscape 

professional must be implemented by the Contractor.  

The Contractor shall meet the requirements for initial seeding and planting, including 

seeding method, seed mix, application rates, and slope texturing as applicable, unless 

otherwise agreed to in writing by the Owner and/or City staff. Corrected deficiencies will 

be re-inspected and approved by the Owner and designated representative, and final 

acceptance will be granted only upon satisfactory completion.  

609S.8 Measurement  

Work and acceptable material for Native Seed and Planting for Restoration will be 

measured by the square yard (square meter: 1 square meter equals 1.196 square yards) 

or by the acre (hectare: 1 hectare equals 2.471 acres), complete in place, so that all areas 

of a site that rely on vegetation for stability must be uniformly vegetated with a minimum 

of 95 percent total coverage with no bare areas exceeding 10 square feet (1.5 square 

meters) and a 1½ inch tall (40 millimeters) successful stand of plant materials. Ninety (90) 

percent of the overall planted area must be free of weeds listed in Table 3. Bare areas 

shall be re-prepared and reseeded as required by the Landscape Architect, Engineer or 

designated representative to develop an acceptable stand of vegetation.  
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609S.9  Payment 

The work performed and materials furnished and measured will be paid for at the unit bid 
price for Native Grasslands and Planting For Restoration of the method specified on the 
Drawings. 

The unit bid price shall include full compensation for furnishing all materials, including all 
topsoil, water, seed, or fertilizer or mulch and for performing all operations necessary to 
complete the work. 

Payment will be made under one or more of the following pay items:  

Pay Item No. 609S-A:  
Topsoil and Seedbed 

Preparation 
Per Square Yard.  

Pay Item No. 609S-B:  
Topsoil and Seedbed 

Preparation 
Per Acre.  

Pay Item No. 609S-C:  Native Seeding Per Square Yard.  

Pay Item No. 609S-D:  Native Seeding Per Acre.  

Pay Item No. 609S-E:  Rooted Plants Per each.  

Pay Item No. 609S-F:  Watering Per 1,000 Gallons (Kgal).  

Pay Item No. 609S-G:  Management Practices Per Square Yard.  

Pay Item No. 609S-H:  Management Practices Per Acre.  

  

 

 

End  
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SPECIFIC CROSS REFERENCE MATERIALS 

Specification Item 609S "Native Grassland Seeding and Planting for Erosion Control" 

                                 City of Austin Standard Specifications 

Designation                                  Description 

Item No. 130S                              Borrow 

Item No. 601S                              Salvaging and Placing Topsoil 

Item No. 606S                              Fertilizer  

Bo 

                          City of Austin Land Development Code 

Designation                                  Description      

Section 6-4                                  Water Conversation  

  
 

RELATED CROSS REFERENCE MATERIALS 

Specification Item 609S “Native Grassland Seeding and Planting for Erosion Control” 

 

City of Austin Standard Specifications 

Designation Description 

Item No. 602S Sodding for Erosion Control 

Item No. 604S Seeding (Non-Native) for Erosion Control 

Item No. 605S Soil Retention Blanket 

Item No. 607S Slope Stabilization 

Item No. 608S Planting 
 

Description 

City of Austin Standards (Details) 

Standard No. Description 

627S-1 Grass Lined Swale 

62S7-2 Grass Lined Swale W/ Stone Center 

633S-1 Landgrading 

 

Texas Department of Transportation: Standard Specifications for 
Construction and Maintenance of Highways, Streets, and Bridges 

Designation Description 

Item No. 160 Furnishing and Placing Topsoil 

Item No. 162 Sodding for Erosion Control 

Item No. 164 Seeding for Erosion Control 

Item No. 166 Fertilizer 

http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item602S$3.0#JD_Item602S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item604S$3.0#JD_Item604S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item605S$3.0#JD_Item605S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item607S$3.0#JD_Item607S
http://austintech.amlegal.com/nxt/gateway.dll?f=id$id=Standard%20Specifications%3Ar%3A1c22$cid=texas$t=document-frame.htm$an=JD_Item608S$3.0#JD_Item608S
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Item No. 168 Vegetative Watering 

Item No. 169 Soil Retention Blanket 

Item No. 180 Wildflower Seeding 

Item No. 192 Roadside Planting and Establishment 

 

 

 



610S    12/07/18 Page 1 Preservation of Trees
and Other Vegetation

ITEM NO. 610S
PRESERVATION OF TREES AND OTHER VEGETATION

610S.1 Description and Definitions

This item shall govern the proper care, protection and treatment of trees and other vegetation in the
vicinity of the permitted development activity (as defined in Land Development Code 25-1-21(27)). All
work shall be performed in accordance with the City approved drawings and specifications (e.g.
Standard Series 600) or as approved by the City Arborist (as defined below). Tree pruning and/or
treatments shall be performed under the direct supervision of a qualified arborist (as defined below)
or as allowed by the City Arborist.

Definitions

City Arborist – City official designated by the Director of the Planning and Development
Review Department (Land Development Code 25-8-603) or as designated by the City
Arborist.

Oak wilt – a tree disease caused by a fungus "Ceratocystis fagacearum" that infects the
vascular system of Oak "genus Quercus" trees and prevents water transport through the
trunk and canopy of the tree. This usually fatal tree disease can be spread by certain
insects that come into contact with tree wounds or by interconnected tree roots. February
through June is a high risk period due to the stage of the fungus and insect activity. See
section 610S.4(H) for additional requirements for preventing Oak wilt infection.

Qualified Arborist – an individual engaged in the profession of arboriculture or closely related
field who, through experience, education, and related training, possesses the
competence to provide for, or supervise, the management of trees and other woody
plants (as defined in the most current version of ANSI A300 (Part 1)-2001, section 4.1).

This specification is applicable for projects or work involving either inch-pound or SI units. Within the
text and accompanying tables, the inch-pound units are given preference followed by SI units shown
within parentheses.

610S.2 Submittals

The following is a list of the minimum submittal requirements for this specification item shall include:

A. Identification of the location, type of protective fencing (i.e. A, B or C), materials of construction
and installation details;

B. Qualified Arborist credentials (i.e. proof of certification from the International Society of
Arboriculture, licenses, resume and/or references);

C. Type, location and construction details for proposed tree wells;

D. Location, type, materials of construction and installation details for permeable paving;

E. Proposed nutrient mix specifications and when required by the City Arborist, soil and/or foliar
analysis for fertilizer applications.

610S.3 Materials

A. Protective Fencing and Signage

Protective fencing is designated as the materials used to protect the root zones of trees as
illustrated in City of Austin Standard Detail 610S-1. Three basic types of protective fencing
materials are allowed by the City of Austin. Type A and Type B are typical applications and shall
be installed where damage potential to a tree root system is high, while Type C shall be installed
where damage potential is minimal. The specific type of protective fencing for the work shall be
as indicated on the drawings. Type C fence materials shall be subject to approval by the City
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Arborist. Type C fencing shall be replaced by Type A or Type B fencing as directed by the City
Arborist if it fails to perform the necessary function.

1. Type A Chain Link fence (Typical Application-high potential damage)

Type A protective fencing shall be installed in accordance with City of Austin Standard
Details 610S-2 and 610S-4 and shall consist of a minimum five-foot (1.5 meters) high chain
link fencing with tubular steel support poles or "T" posts.

2. Type B Wood Fence (Typical Application-high potential damage)

Type B protective fencing shall be installed in accordance with City of Austin Standard
Details 610S-3 and 610S-5 and shall consist of any vertical planking attached to 2x4-inch
(50 x 100 mm) horizontal stringers which are supported by 2x4-inch (50 x 100 mm)
intermediate vertical supports and a 4x4-inch (100 x 100 mm) at every fourth vertical
support .

3. Type C Other Materials (Limited Application-minimal potential damage)

The following materials may be permitted as alternates for limited or temporary applications
(3 days or less) where tree damage potential is minimal (as determined by the City
Arborist):

(a) High visibility plastic construction fencing.

The fabric shall be 4 feet (1.2 meters) in width and made of high density polyethylene
resin, extruded and stretched to provide a highly visible international orange, non-
fading fence. The fabric shall remain flexible from -60°F to 200°F (-16°C to 93°C) and
shall be inert to most chemicals and acid. The fabric pattern may vary from diamond to
circular with a minimum unit weight of 0.4 lbs./Ft. (0.6 kilograms per meter).

The fabric shall have a 4 foot (1.2 meters) width minimum tensile yield strength
(Horizontal) of 2000 psi [13.9 megaPascals], ultimate tensile strength of 2680 psi [18.5
megaPascals] (Horizontal) and a maximum opening no greater than 2 inches (50 mm).

(b) Other approved equivalent restraining material.

The fencing materials, identified in (a) and (b) above, shall be supported bysteel pipe,
tee posts, U posts or 2″ × 4″ (50 mm x 100 mm) timber posts that are a minimum of 5½
feet (1.68 meters) in height and spaced no more than 8 feet (2.44 meters) on centers.
The fabric shall be secured to post by bands or wire ties.

4. Signage

A laminated sign, no smaller than 8.5 X 11 inches, shall be posted on each tree protective
device, and at least every 100 linear feet on protective fencing, identifying the following
information: Tree & Root Protection Zone, Per City of Austin code (Chapter 25-8,
Subchapter B, Article 1) this protective device is to remain in place for the entirety of the
development project and illegal removal is subject to fines and work suspensions.
Additional information can be obtained at the City Arborist (512-974-1876) web site
(http://www.ci.austin.tx.us/trees). Zona de Protección del Árbol y las Raíces: el dispositivo
protector debe quedarse en el lugar para la totalidad del proyecto de la construcción. Para
información adicional, contacta la Arborista Municipal (512) 974-1876 o
http://www.ci.austin.tx.us/trees/trees_spanish.htm.

B. Trunk Protection (Limited Application)

When indicated on the drawings or directed by the City Arborist tree trunk protection shall be
provided in accordance with City of Austin Standard Details 610S-4 and 610S-5. Tree trunk
protection shall consist of any 2 x 4-inch (50 x 100 mm) or 2 x 6-inch (50 x 150 mm) planking or
plastic strapping and shall be attached in a manner that does not damage the tree.

C. Tree Dressing
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Wound treatments should not be used to cover wounds or pruning cuts, except when
recommended for disease (see section 610S.4 (H)), insect, mistletoe, or sprout control (from
ANSI A300 (Part 1)-2001, section 5.4.1).

D. Tree Wells for Raised Grades

When existing grades are raised by more than 4 inches (10.16 cm), the tree root system shall be
protected by the installation of tree wells in accordance with City of Austin Standard Detail 610S-
6. Native stone or non-toxic timber shall be used for the separator wall of the well and PVC
conforming to ASTM D-2729, SDR-35 shall be used for the aeration systems in fill areas.

E. Permeable Paving (Environmental Criteria Manual Section 3.5.A.1)

Permeable segmented pavers in conjunction with PVC pipe aeration system or concrete on
gravel base with cored holes shall be used to protect existing tree root zones when indicated on
the drawings or directed by the City Arborist.

F. Fertilizer

Humate/nutrient solutions with mycorrhizae components or soil injection at recommended rates
are to be used when appropriate. Construction which will be completed in less than 90 days may
use materials at half the recommended rates. Alternative organic fertilizer materials are
acceptable when approved by the City Arborist.

610S.4 Construction Methods

A. Protective Fencing

All trees and shrubs in the proximity of the construction site shall be carefully checked for
damage prior to initiation of the permitted development activity.

All individual or groups of trees, shrubs, and natural areas shown to be protected on the
drawings or identified to be protected by the City Arborist, shall be protected during construction
with temporary fencing as indicated on the drawings or as directed by the City Arborist.

Protective fences (section 610S.4.A) shall be installed prior to the start of any site preparation
work (clearing, grubbing, or grading), and shall be maintained in functioning condition throughout
all phases of the construction project.

Protective fence locations in close proximity to intersecting streets or drives shall adhere to the
sight distance (Section 1.3.1.C.6) and desirable sight triangle (Figure 1-6 criteria found in the
City of Austin Transportation Criteria Manual).

1. Protective fences shall be constructed at the locations (typically the outer limits of the critical
root zone) and with materials indicated on the drawings to prevent the following (Environment
Criteria Manual, Appendix P-2, Note 6):

(a) Soil compaction in the root zone area resulting from vehicular traffic or storage of
equipment or materials.

(b) Critical root zone disturbances due to grade changes [greater than 4″ (10.16 cm) cut or
fill] or trenching not reviewed and authorized by the City Arborist.

(c) Damage to exposed roots, trunks or limbs by mechanical equipment.

(d) Other activities detrimental to trees such as chemical storage, concrete truck cleaning,
and fires.

2. Exceptions to the installation of protective fences at the tree drip lines may be permitted in
the following cases:

(a) Where there is to be an approved grade change, impermeable paving surface, tree well,
or other such site development, the fence shall be erected no more than 2 feet (0.6
meters) beyond the area of disturbance unless approved by the City Arborist;
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(b) When permeable paving is to be installed within a tree's critical root zone, the fence
shall be erected at the outer limits of the permeable paving area (prior to any site grading
so that this enclosed area is graded separately to minimize root damage);

(c) When trees are located close to a proposed building or other construction activity
(Environment Criteria Manual, Appendix P-2, Note 6.c), the fence shall be erected up to
10 feet (3 meters) to allow work space between the fence and the structure. Apply
organic mulch to a depth of 8 inches [30.48 cm] in the unprotected root zone area;

(d) When there are street-side pedestrian walkways, fences shall be constructed in a
manner that does not obstruct safe passage;

(e) When there are severe space constraints due to tract size or other special requirements,
the Contractor shall contact the City Arborist to discuss alternatives.

When any of the exceptions listed above will result in a fence being located closer than five
(5) feet (1.5 meters) to a tree trunk, the Contractor shall also protect the trunk with
strapped-on planking to a height of 8 feet [2.4 meters] (or to the limits of lower branching) in
addition to the fencing requirement (City of Austin Standard Details 610S-4 and 610S-5).

B. Pruning and Repair of Damage

Tree pruning, to provide clearance for the work and/or to remove hazards, shall be performed
under the direct supervision of a qualified arborist and shall follow standards identified in ANSI
A300 (Part 1), "Pruning". A minimum clearance height of eight (8) feet (2.4 meters) above the
street level must be provided and maintained for all existing trees if adjacent to a sidewalk.
However, if the limbs of trees overhang the curb line or edge of travel lane of any street, a
minimum clearance height of fourteen (14) feet (4.2 meters) is required (Transportation Criteria
manual section 6.2.3,A, 4, "Clearance Height"). Pruning shall provide the minimum clearance
needed to perform the work or remove a hazard unless otherwise directed by the City Arborist to
comply with transportation criteria or to mitigate for damage.

If tree damage compromises a tree's structural integrity then the area shall be adequately
secured until a qualified arborist makes an assessment of the tree and corrective actions are
completed with approval from the City Arborist. Damage to oak trees shall be treated
immediately, with consideration for site safety, to reduce the risk of Oak Wilt infection (See
610S.4.H, "Oak Wilt Prevention"). Tree root wounds shall be treated to remove loose, damaged
tissue from in and around the wound or if necessary the root shall be cut cleanly and covered
with topsoil, or other material approved by the City Arborist, to prevent drying of root tissue and
to create a favorable environment for root sprouting. Trunk wounds shall also be treated to
remove loose, damaged tissue around the wound. Tree canopy repairs shall be performed in
accordance with the most current version of ANSI A300 (Part 1), "Pruning", to prevent further
damage to the tree and to promote recovery of the tree to sound condition. The ANSI standard
describes proper pruning methods for limb removal and for making finish pruning cuts.

Trees damaged or removed without prior approval or where minimum design criteria is exceeded
due to failure to maintain approved tree protection shall be mitigated (Environmental Criteria
Manual section 3.5.4, "Mitigation Measures") in accordance with Land Development Code
Chapter 25-8, Subchapter B, Article 1.

All trees damaged during construction shall receive an application of fertilizer within the drip line
conforming to Standard Specification Item No. 606S, "Fertilizer" at the rate of 4 pounds per
caliper inch (.07 kilograms per caliper mm).

C. Cutting and Filling Around Trees

When the depth of an excavation or embankment exceeds 4 inches (10.16 cm) within the critical
root zone of any tree with a trunk diameter greater than 8 inches (200 mm), the City Arborist may
require a tree well to be constructed per the City of Austin approved specifications and details
(Section 610S.3.D and City of Austin Standard Detail 610S-6).

D. Paving Around Trees
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Where new paving within the ½ critical root zone of any tree greater than a 8 inches (10.16 cm)
diameter is approved, a permeable pavement and aeration system may be required by the City
Arborist per the City of Austin Standard Detail (Section 610S.3.E, Environmental Criteria Manual
Section 3.5.3.A.1 and Figure 3-8) must be installed as indicated on the Drawings, except for
street construction.

E. Tree Removal

Tree removal shall comply with Land Development Code Chapter 25-8, Subchapter B, Article 1.
An approved permit, or an approved site plan is required for removal of trees 8″ and larger (see
Environmental Criteria manual section 3.3.2.A.2 and figure 3-1 for measurement standards) with
additional requirements for City Parkland properties and for Hill Country Roadway Corridor sites.
Trees 19 inches in diameter and greater are defined as protected trees and require specific
review from the City Arborist to approve a permit or site plan for removal. In addition heritage
trees require a more extensive evaluation by the City Arborist and may require rulings from
boards and commissions.

All trees to be removed shall be performed in a manner that does not damage the canopies,
trunks or root systems of remaining trees and that protects all existing facilities, improvements
and vegetation. Removal of oak trees shall follow the Oak Wilt Prevention procedures per the
City of Austin Standards (Section 610S.4,(H)). All tree material shall be removed from the site
unless authorized by the City Arborist or if it will be used as wood chips or mulch.

When a tree or shrub is scheduled for removal, it shall be cut to a maximum depth of 12 inches
(30.5 cm) below the surrounding grade (the tree(s) should be removed at grade, and with hand
saws, in situations where other tree root systems are present which are to be preserved). When
applicable, after tree removal, soil shall be placed in the hole to a depth matching the existing
grade.

All damage resulting from tree removal or pruning shall be repaired at the Contractor's own
expense and shall follow guidelines in this specification.

F. Final Cleanup

All temporary tree and shrub preservation and protection measures shall be removed when the
construction has been completed and any mulch applications shall be removed or reduced to no
more than 3 inches (7.62 cm) depth.

G. Root Zone Aeration and Fertilization

As a component of an effective remedial tree care program per Environmental Criteria Manual
section 3.5.4, preserved trees within the limits of construction may require soil aeration and
supplemental nutrients. Soil and/or foliar analysis should be used to determine the need for
supplemental nutrients. The City Arborist may require these analyses as part of a
comprehensive tree care plan. Soil pH shall be considered when determining the fertilization
composition as soil pH influences the tree's ability to uptake nutrients from the soil. If analyses
indicate the need for supplemental nutrients, then humate/nutrient solutions with mycorrhizae
components are highly recommended. In addition, soil analysis may be needed to determine if
organic material or beneficial microorganisms are needed to improve soil health. Materials and
methods are to be approved by the City Arborist (512-974-1876) prior to application. The owner
or general contractor shall select a fertilization contractor and ensure coordination with the City
Arborist.

Pre-construction treatment should be applied in the appropriate season; ideally the season
preceding the proposed construction. Minimally, areas to be treated include the entire critical
root zone of trees as depicted on the City approved plans. Treatment should include, but not
limited to, fertilization, soil treatment, mulching, and proper pruning.

Post-construction treatment should occur during final revegetation or as determined by a
qualified arborist after construction. Construction activities often result in a reduction in soil
macro and micro pores and an increase in soil bulk density. To ameliorate the degraded soil
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conditions, aeration via water and/or air injected into the soil is needed or by other methods as
approved by the City Arborist. The proposed nutrient mix specifications and soil and/or foliar
analysis results need to be provided to and approved by the City Arborist prior to application
(Fax # 512-974-3010). Construction which will be completed in less than 90 days may use
materials at ½ recommended rates. Alternative organic fertilizer materials are acceptable when
approved by the City Arborist. Within 7 days after fertilization is performed, the contractor shall
provide documentation of the work performed to the City Arborist, Planning and Development
Review Department. P.O. Box 1088, Austin, TX 78767. This note should be referenced as item
#1 in the Sequence of Construction.

H. Oak Wilt Prevention Policy

1. Purpose and Scope

The purpose of this Oak Wilt Prevention Policy is to identify measures that city staff and
city-hired contractors and their sub-contractors, who perform the services of removing or
trimming trees, will take to prevent the spread of oak wilt.

2. Definitions

Oak Wilt Disease: A tree disease caused by the fungus, Ceratocystis fagacearum. The
fungus infects the vascular system of a tree. The vascular system contains vessels which
transport moisture throughout the tree. The vessels of an infected tree effectively become
blocked by the infection of the fungus, and cannot transport adequate moisture to sustain a
healthy or living tree. In most cases, the end result is tree mortality.

3. Prevention Policy

(a) Prior to beginning field work, all city staff associated with projects involving potential
contact with oak trees shall be made aware of the city's official Oak Wilt Policy by
receiving and reading a written copy of this policy. Staff receiving a written copy of the
policy shall include, but not limited to, project managers, equipment operators
responsible for removing or trimming trees, or operators using heavy equipment which
could cause wounding of susceptible oaks in the use of the equipment. In addition,
individual city departments will provide a written copy of the Oak Wilt Policy to
contractors participating in city projects in areas where oak trees are present before
initiating field work.

(b) When possible, city staff and contractors should avoid trimming, pruning, or wounding
Live Oaks and Red Oaks (Spanish, Shumard, Texas Red, and Blackjack oaks) from
February through June.

(c) At all times and irrespective of limb size, all cuts and wounds to oak trees shall be
dressed immediately using a non-phytotoxic tree wound dressing. Stump cuts and
damaged roots (both above and below ground) shall also be dressed.

(d) Disinfection of pruning tools, saws, and related equipment is mandatory during the
trimming or pruning of oak trees. Disinfection of tree removal and trimming equipment
shall occur before work begins in a project area, between work in individual oak trees,
and again prior to leaving a project area. Acceptable disinfectants include either aerosol
disinfectant or a 10 percent bleach-water solution.

*NOTE: Although this policy would require the disinfection of pruning equipment before and
between oak trees as a precaution, research does not substantiate disinfection as a means
of preventing the transmission of the oak wilt disease.

4. Disposal Policy

(a) Chipping or shredding the wood from infected trees to use as mulch is an acceptable
means of recycling the wood. Chipping or shredding allows the wood to dry out quickly,
thereby killing the fungus.

(b) Burning diseased wood is an acceptable means of disposal. Burning diseased logs will
kill the fungus, and the fungus will not spread with the smoke.



610S    12/07/18 Page 7 Preservation of Trees
and Other Vegetation

(c) Logs from diseased Red Oaks, that are not chipped, shredded, or burned shall be
disposed of at a landfill.

(d) Firewood from diseased Red Oak trees shall not be stored near healthy trees where
fungal spores or insects that carry the spores have the potential to spread the fungus to
healthy trees. It is recommended to store oak firewood under a sheet of clear plastic,
tightly sealing the edges of plastic with soil or bricks. Doing so will prevent any spore
carrying beetles from escaping and will solarize and heat the stored firewood to speed
the drying process. It is also recommended to use clear plastic, as black plastic will
reveal any escape holes to the beetles.

(e) In situations where diseased Red Oak trees are identified and are not accessible for
chipping, shredding, or removal, the trunk of the diseased tree should be girdled, and
the stem treated with an appropriate herbicide to deaden the tree and hasten the
desiccation and drying of the wood below the minimum moisture content that could
support the development of fungal spores.

610S.5 Measurement

Tree and shrub pruning, fencing, drains, fertilization, etc. will not be measured for payment unless
included as a contract pay item. Tree wells for tree protection will be measured by the units, complete
in place, conforming to the Drawings and City of Austin Standard Detail 610S-6, "Tree Protection,
Tree Wells".

Removal of existing trees will be measured per each tree.

610S.6 Payment

The work and materials prescribed herein with the exception of the Protective Fencing and Tree Well
(Tree Protection) will not be paid for directly but shall be included in the unit price bid for the item of
construction in which this activity is used, unless a payment item is included as a contract pay item.

Payment will be made under:

Pay Item
610S-A:

Protective Fencing Type A Chain Link fence (Typical Application-high
damage potential)

Per Lineal
Foot

Pay Item
610S-B:

Protective Fencing Type B Wood Fence (Typical Application-high
damage potential)

Per Lineal
Foot

Pay Item
610S-C:

Protective Fencing Type C Other Materials (Limited Application-
minimal damage potential)

Per Lineal
Foot

Pay Item
610S-D:

Tree Well (Tree Protection) Per Each

Pay Item
610S-E:

Tree Trunk Protection (Wood Planking) Per Each

Pay Item
610S-R:

Removal of Existing Trees Per Each
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Source: Rule No. R161-18.24 , 12-7-2018.

End

SPECIFIC CROSS REFERENCE MATERIALS

Specification Item 610S, "Preservation of Trees and Other Vegetation"

City of Austin Standard Specification Items

Designation Description

Item No. 606S Fertilizer

City of Austin Standard Details

Designation Description

Item No. 610S-1 Tree Protection Fence Locations

Item No. 610S-2 Tree Protection Fence, Type A, Chainlink

Item No. 610S-3 Tree Protection Fence, Type B, Wood

Item No. 610S-4 Tree Protection Fence, Modified Type A, Chainlink

Item No. 610S-5 Tree Protection Fence, Modified Type B, Wood

Item No. 610S-6 Tree Protection, Tree Wells

City of Austin Transportation Criteria Manual

Designation Description

Section 1.3.1.C.6 Sight Distance

Section 6.2.3.A.4 Clearance Height

http://newords.municode.com/readordinance.aspx?ordinanceid=930565&datasource=ordbank
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Figure 1-6 Desirable Sight Triangle

City of Austin Environmental Criteria Manual

Designation Description

Appendix P-2, Note 6 Exceptions to Installing Fences

Appendix P-2, Note 6c Trees close to proposed buildings - - -

Appendix P-6 Remedial Tree Care Notes

Section 3.3.2.A.2 Diameter of trees - - -

Section 3.5.0 Design Criteria

Section 3.5.3.A.1 Permeable Paving

Figure 3-8 Example of Minimum Design Criteria Applied to Permeable Parking

City of Austin Land Development Code

Designation Description

Section 25-8-603 Tree Protection Administration

Section 25-8-623 Inspection by City Arborist

ASTM, American Society for Testing and Materials

Designation Description

D-2729 Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings
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RELATED CROSS REFERENCE MATERIALS

Specification 610S, "Preservation of Trees and Other Vegetation"

City of Austin Standard Specification Items

Designation Description

Item No. 101S Preparing Right of Way

Item No. 102S Clearing and Grubbing

Item No. 111S Excavation

Item No. 120S Channel Excavation

Item No. 132S Embankment

Item No. 608S Planting

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of
Highways, Streets, and Bridges

Designation Description

Item No. 100 Preparing Right of Way

Item No. 110 Excavation

Item No. 132 Embankment

Item No. 158 Specialized Excavation Work

Item No. 160 Furnishing and Placing Topsoil

Item No. 166 Fertilizer

Item No. 168 Vegetative Watering
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ITEM NO. 620S
FILTER FABRIC

620S.1 - Description

This item shall govern the furnishing of materials and for placement of filter fabric as indicated on the
Drawings or directed by the Engineer or designated representative. Filter Fabric shall have the capability
for allowing the passage of ground water or stormwater through it without transporting the soil or medium
placed around the filter fabric.

This specification is applicable for projects or work involving either inch-pound or SI units. Within the text,
the inch-pound units are given preference followed by SI units shown within parentheses.

620S.2 - Submittals

The submittal requirements of this specification item include:

A. catalog cuts,

B. samples of material selected,

C. testing results,

D. manufacturer's recommended installation procedures, and

E. manufacturer certification of compliance with this specification.

620S.3 - Materials

A. General

The fabric shall be constructed exclusively of synthetic thermoplastic fibers and may be either woven
or non-woven to form a mat of uniform quality. Fabric fibers may be either continuos or discontinuous
and oriented in either a random or an aligned pattern throughout the fabric. The fabric shall be
mildew resistant, rot proof and shall be satisfactory for use in a wet soil and aggregate environment.
The fabric shall contain ultraviolet stabilizers and shall have non-raveling edges.

B. Physical Requirements

The fabric shall meet the requirements of Table 1, when sampled and tested in accordance with the
methods indicated in the table below.

For applications such as water quality facility underdrain wrappings that require a high flow-through
rate, or when specified by the engineer, the fabric shall be woven mono-filament and meet the
requirements of Table 2.

All material shall be shipped with suitable wrapping to protect the fabric during shipping and storage
at the job site.

Source: Rule No. R161-15.14, 1-4-2016 .

620S.4 - Construction Methods

The submittal requirements shall be completed before any materials are ordered.

The "Filter Fabric" shall be installed in accordance with the manufacturer's recommendations, as
indicated on the Drawings or as directed by the Engineer or designated representative. When lapping is
required, it shall be in accordance with the manufacturer's recommendations. Backfilling around the Filter

http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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Fabric shall be done in such a manner that the Filter Fabric material will not be damaged during the
placement.

TABLE 1: FILTER FABRIC REQUIREMENTS

Original Physical Properties Test Method Requirements

Fabric weight (mass), on an ambient temperature air-dried tension
free sample, expressed in oz/ sq. yd (grams/square meter)

TxDoT
Tex-616-J*

Slope Stabilization
4.0 (135)
minimum

Gabions and
Revet Mattresses

6.0 (200)
minimum

Water flow rate by falling head method, 7.9 inches (20 cm) to 3.9
inches (10 cm) on 2 inch (50 mm) ID cylinder with 1 inch (25 mm)

diameter orifice, with flow rate expressed in gal/sq.ft/minute
(liters/square meter/minute).

TxDoT
Tex-616-J*

80 (3,260)
minimum

Breaking load in either machine or cross-machine direction,
expressed in pounds (newtons)

ASTM D-1682
grab method

G**

100 (445)
minimum

Equivalent opening size for US Standard (SI) sieves. CW-02215
70 to 100

(212 to 150mm)

"Apparent elongation" at breaking load in either machine or cross-
machine direction, expressed as percent

ASTM D-1682
grab method

G**
100 maximum

* TxDoT Tex-616-J, "Testing of Construction Fibers

** ASTM D 1682 grab method G, "Test Methods for Breaking Load and Elongation of Textile
Fabrics"* as modified by TxDoT Test Method Tex-616-J

*** CW-02215, US Army Corps of Engineers, Civil Works Construction Guide Specification
"Plastic Filter Fabric".
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TABLE 2: HIGH FLOW FILTER FABRIC REQUIREMENTS

Property
Test

Method
Requirements

Fabric Weight >D 3776 3.0 ounces/square yard minimum

Ultraviolet (UV) Radiation
Stability

D 4355
70% strength retained minimum, After 500 hours in xenon

arc device

Mullen Burst Strength D 3786 120 pound per square inch minimum

Water Flow Rate D 4491 275 gallons/minute/square feet minimum

Source: Rule No. R161-15.14, 1-4-2016 )

620S.5 - Measurement

Work and acceptable material for "Filter Fabric" and "High Flow Filter Fabric" will be measured by the
square yard (square meter: 1 square meter equals 1.196 square yards), complete in place.

Source: Rule No. R161-15.14, 1-4-2016 )

620S.6 - Payment

The work performed and the materials furnished and measured as provided under "Measurement" will be
paid at the unit bid price for "Filter Fabric". The unit bid price, when included in the contract as a pay item,
shall include full compensation for all materials, excavation and backfilling and all manipulations, labor,
tools, equipment and incidentals necessary to complete the work.

Payment will be made under:

Pay Item No. 620S-A: Filter Fabric Per Square Yard.

Pay Item No. 620S-B: High Flow Filter Fabric Per Square Yard.

End

SPECIFIC CROSS REFERENCE MATERIALS

http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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Specification 620S, "Filter Fabric"

American Society for Testing and Materials (ASTM)

Designation Description

D 1682 Test Methods for Breaking Load and Elongation of Textile Fabrics

D 3776 Standard Test Method for Mass Per Unit Area (Weight) of Fabric

D 4355
Test Method for Deterioration of Geotextiles by Exposure to Ultraviolet Light, Moisture,

and Heat in a Xenon Arc Type Apparatus

D 3786
Standard Test Method for Bursting Strength of Textile Fabrics - Diaphragm Bursting

Strength Tester Method

D 4491 Standard Test Method for Water Permeability of Geotextiles by Permittivity

Texas Department of Transportation Manual of Testing Procedures

Designation Description

Tex-616-J Testing of Construction Fabrics

RELATED CROSS REFERENCE MATERIALS

Specification 620S, "Filter Fabric"

City of Austin Environmental Criteria Manual

Designation Description
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Section 1.4.2.E Rock Berm

Section 1.6.5.A.4 Sand Filtration Bed Details

Section 1.6.7.C Biofiltration

City of Austin Standard Details

Designation Description

Number 639S-1 Rock Berm

Number 661-1 Sand Bed Filtration Configurations Using Geomembrane Liner

Number 661-2 Sand Bed Filtration Configurations Using Clay Liner/No Liner Required

Number 661-3 Biofiltration Bed Configurations Using Geomembrane/Clay Liner

City of Austin Standard Specifications

Designation Description

Item No. 101S Preparing Right of Way

Item No. 102S Clearing and Grubbing

Item No. 111S Excavation

Item No. 120S Channel Excavation

Item No. 401 Structural Excavation and Backfill

Item No. 602S Sodding for Erosion Control

Item No. 604S Seeding for Erosion Control
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Item No. 605S Soil Retention Blanket

Item No. 606S Fertilizer

Item No. 608S Planting

Item No. 610S Preservation of Trees and Other Vegetation

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of
Highways, Streets, and Bridges

Designation Description

Item No. 100 Preparing Right of Way

Item No. 110 Excavation

Item No. 132 Embankment

Item No. 158 Specialized Excavation Work

Item No. 166 Fertilizer

Item No. 168 Vegetative Watering

Item No. 169 Soil Retention Blanket

Item No. 204 Sprinkling
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Item No. 632S  
Storm Inlet Sediment Trap  

632S.1  Description  

This item governs the construction of a temporary silt basin around a drainage structure, the 
maintenance of the trap, the removal of silt accumulations until the trap is no longer required, 
the restoration of the area to the final grade and the re-vegetation of the disturbed area. 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown within 
parentheses. 

632S.2  Submittals 

The submittal requirements for this specification item shall include: 

  A.  Locations and Types of inlet traps (yard or curb drain). 

B.  Seeding  

1. Identification of the type, source, mixture, pure Live Seed (PLS) and rate of 
application, 

2.  Type of mulch, 
3. Type of tacking agent, and 
4. Type and rate of application of fertilizer. 

632S.3  Materials  

A.  Seeding  

Seeding for re-vegetation shall conform to Standard Specification Item No. 604S, 
"Seeding for Erosion Control". 

B.  Embankment  

Embankment shall conform to Standard Specification Item No. 132S, "Embankment". 

632S.4  Construction Methods  

The area under the embankment shall be cleared, grubbed and stripped of any vegetation 
and root material in conformance with Standard Specification Item 102S, "Clearing and 
Grubbing". 

Construction operations shall be carried out in such a manner that erosion and water pollution 
shall be minimized. 

Sediment shall be removed and the trap shall be restored to its original dimensions when the 
sediment has accumulated to 1/2 the design depth of the trap.  The sediment, that is 
removed, shall be deposited in an approved area and in such a manner that it will not erode. 
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The structure shall be inspected monthly and after each rain and repairs made as needed by 
the Contractor throughout the duration of this contract or until the Engineer or designated 
representative provides written permission to remove the structure. 

When the trap is no longer required, the Contractor shall remove the silt accumulation and 
backfill the trap in accordance with Standard Specification Item No. 130S, "Borrow" or 
Standard Specification Item No. 132S, "Embankment".  Any material placed shall be 
compacted in 8-inch (200 mm) lifts, loose measure and compacted to the required density by 
mechanical means. 

The temporary Storm Inlet Sediment Trap shall be removed, when directed by the Engineer or 
designated representative, and the area leveled off and protected by erosion control 
measures appropriate for the terrain as indicated on the Drawings and/or Standard Detail 
Number 632S-1, "Storm Inlet Sediment Trap".  Permanent Storm Inlet Sediment Traps shall 
be seeded and comply with all the requirements for Item No. 604S, "Seeding for Erosion 
Control". 

632S.5  Measurement   

Acceptable work performed as prescribed by this item will be measured by the cubic foot 
(cubic meter: 1 cubic meter equals 35.31 cubic feet) of sediment trap complete in place. 

632S.6  Payment  

The Work performed and the materials furnished for this item as provided under 
"Measurement" will be paid for at the unit bid price per cubic foot of sediment trap 
constructed.  The Unit Bid Price shall include full compensation for: (a) furnishing, hauling and 
placing all materials including all labor, tools, equipment and the incidentals needed to 
complete the work, (b) maintaining the trap, (c) removing any silt accumulations, (d) removing, 
regrading and disposing of all silt and debris, (e) regrading and placing embankment and (f) 
re-vegetation of area upon removal of the trap. 

Payment will be made under: 

Pay Item No. 632S:  Storm Inlet Sediment Trap   Per Cubic Foot. 
 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 632S, “Storm Inlet Sediment Trap"  

City of Austin Standard Details 
Designation Description 
Number 632S-1 Storm Inlet Sediment Trap  
City of Austin Standard Specifications 
Designation  Description 
Item No. 102S Clearing and Grubbing 
Item No. 130S Borrow 
Item No. 132S Embankment 
Item No. 604S Seeding for Erosion Control 
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RELATED CROSS REFERENCE MATERIALS 
Specification 632S, “Storm Inlet Sediment Trap" 

City of Austin Standard Specifications 
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 401 Structural Excavation and Backfill 
Item No. 602S Sodding for Erosion Control 
Item No. 605S Soil Retention Blanket 
Item No. 606S Fertilizer 
Item No. 608S Planting 

 Item No. 610S Preservation of Trees and Other Vegetation 
  

Texas Department of Transportation: Standard Specifications for Construction and  
Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
Item No. 110 Excavation 
Item No. 132  Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 166 Fertilizer 
Item No. 168 Vegetative Watering 
Item No. 169 Soil Retention Blanket 
Item No. 204 Sprinkling 
 

 



Current Version: June 21, 2007                    Previous Versions: 08/20/03, 03/08/96 and  05/23/00 

641S                 06/21/07 Page 1 Stabilized Construction Entrance (SCE) 

Item No. 641S 
Stabilized Construction Entrance  

641S.1  Description  

This item governs the construction of a stabilized pad of crushed stone located at any 
point where traffic will be entering or leaving a construction site to or from a public right of 
way, street, alley, sidewalk or parking area.  The removal of the stabilized pad of crushed 
stone shall also be included in the item. The purpose of a stabilized construction entrance 
is to reduce or eliminate the tracking or deposition of sediment onto public right of way 
(Environmental Criteria Manual Section 1.4.2.N.4). 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown 
within parentheses. 

641S.2  Submittals 

The submittal requirements for this specification item shall include: 

A.  Source, type and gradation of rock 

B.  Drainage technique (i.e. drainage swale or entrance grading) proposed to prevent 
runoff from exiting the construction site. 

641S.3  Materials  

Aggregate for construction shall conform to the following gradation: 
 

Table 1:  Aggregate Gradation Chart (TEX 401-A, % Retained per sieve) 

US 5 inch (SI 125 mm) US 3 inch (SI 75 mm) 

0 100 

641S.4  Construction Methods  

All trees, brush, stumps, obstructions and other objectionable material shall be removed 
and disposed of in a manner that will not interfere with the excavation and construction of 
the entrance as indicated on the Drawings or as presented in Standard Details No. 641S-
1.  The entrance shall not drain onto the public right of way or shall not allow surface water 
runoff to exit the construction site. 

When necessary, vehicle wheels shall be cleaned to remove sediment prior to entrance 
onto public right of way.  When vehicle washing is required, it shall be done on an area 
stabilized with crushed stone, which drains into an approved sediment trap or sediment 
basin.  All sediment shall be prevented from entering any storm drain, ditch or watercourse 
through use of sand bags, gravel, boards, silt fence (Standard Specification Item No 642S) 
or other methods approved by the Engineer or designated representative. 

The entrance shall be maintained in a condition that will prevent tracking or disposition of 
sediment onto public right of way.  This restriction may require periodic top dressing with 
additional stone as conditions demand, as well as the repair and/or cleanout of any 
measures used to trap sediment.  All sediment that is spilled, dropped, washed or tracked 
onto public right of way must be removed immediately. 
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641S.5  Measurement  

Acceptable work performed as prescribed in this item will be measured by unit of each 
stabilized construction entrance installed. 

641S.6  Payment  

The work performed and materials furnished and measured as provided under 
"Measurement" will be paid for at the unit bid price per lineal foot of "Stabilized 
Construction Entrance".  The price shall include full compensation for furnishing, hauling 
and placing all materials, labor, tools, equipment and incidentals necessary to complete 
the work including inspecting, repairing, replacing and relocating existing fencing, removal 
of silt and removal and disposal of all materials at the completion of construction. 
 
Payment, when included as a contract pay item, will be made under: 
 

 Pay Item No. 641S:  Stabilized Construction Entrance  Per Each. 
 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 641S, “Stabilized Construction Entrance (SCE)"  

City of Austin Environmental Criteria Manual 
Designation  Description 
Section 1.4.2.N.4 Stabilized Construction Entrance "Design Criteria"  
City of Austin Standard Details 
Designation Description 
Number 641S-1 Stabilized Construction Entrance  
City of Austin Standard Specifications 
Designation  Description 
Item No. 642S Silt Fence (SF) 
 

RELATED CROSS REFERENCE MATERIALS  
City of Austin Environmental Criteria Manual 
Designation  Description 
Section 1.4.2.J Sandbag Berm 
Figure 1-11 Sand Bag Berm 
Section 1.4.2.G Silt Fence  
City of Austin Standard Specifications 
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 102S Clearing and Grubbing 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 401S Structural Excavation and Backfill 
Item No. 610S Preservation of Trees and Other Vegetation 
 
 
 
  
Texas Department of Transportation: Standard Specifications for Construction  
and Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
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Item No. 110 Excavation 
Item No. 132  Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 168 Vegetative Watering 
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ITEM NO. 642S 
SILT FENCE 

642S.1 Description 

This item shall govern the provision and placement of a silt fence fabric fence 
(Environmental Criteria Manual Section 1.4.5.G) including maintenance of the fence, 
removal of accumulated silt, removal of the silt fence and re-vegetation of disturbed 
areas upon completion of the project. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

642S.2  Submittals 

The submittal requirements for this specification item shall include: 

A. Source, manufacturer, characteristics and test data for the silt fence fabric, 

B. Manufacturer, characteristics and test data for the posts and wire fence. 

C. Re-vegetation program, including: 

1. Identification of the type, source, mixture, Pure Live Seed (PLS) and rate of 
application of the seeding. 

2. Type of mulch. 

3. Type of tacking agent. 

4. Type and rate of application of fertilizer. 

642S.3  Materials  

A. Fabric 

1. General: 

The silt fence fabric shall be of nonwoven polypropylene, polyethylene or 
polyamide thermoplastic fibers with non-raveling edges.  The silt fence fabric 
shall be non-biodegradable, inert to most soil chemicals, ultraviolet resistant, 
unaffected by moisture or other weather conditions, and permeable to water 
while retaining sediment.  The silt fence fabric shall be supplied in rolls a 
minimum of 36 inches (0.9 meter) wide. 

2. Physical Requirements: 

The fabric shall meet the requirements presented in Table 1, when sampled 
and tested in accordance with the methods indicated herein, on Standard 
Detail No. 642S-1 and/or on the Drawings. 

 



Current Version: September 01, 2011 Previous Versions: 10/30/09, 06/21/07, 
05/23/00 and 05/01/90 

642S 09/01/11 Page 2 Silt Fence  

B. Posts: 

Posts shall be steel Tee or Y-posts, not less than 4 feet (1.22 meters) in 
length with a minimum weight of 1.25 pounds per foot (1.86 kilograms per 
meter) with a minimum Brinell Hardness of 143.  Hangers shall be adequate 
to secure fence and fabric to posts. Posts and anchor plates shall conform to 
ASTM A-702. Caps are required (*not specifying discretionary criteria). 

C. Wire Fence: 

Wire fence shall be welded wire fabric 2 in. x 4 in. 12.5 SWG, wire diameter 
0.099 in (±0.005 in.), and shall conform to Standard Specification Item No. 
406, "Reinforcing Steel". 

 

TABLE 1.  Silt Fence Fabric Requirements 

Physical Properties Method Requirements 

Fabric Weight in ounces per square yard 
(grams/square meter) 

TEX-616-J1 
5.0 minimum 

(150 minimum) 
Equivalent Sieve Opening Size: US Standard 
(SI Standard sieve size) 

CW-022152 
40 to 100 

(425 to 150 �m)
Mullen Burst Strength: lbs. per  sq. inch (psi) 
megaPascal (mPa) 

ASTM D-
37863 

280 minimum 
(1.9 minimum) 

Ultraviolet Resistance; % Strength Retention 
ASTM D-

16824 
70 minimum 

 

1 TxDoT Test Method Tex-616-J, "Testing of Construction  Fabrics". 
2 US Army Corps of Engineers Civil Works Construction Guide Specification 

CW-02215, "Plastic Filter Fabric". 
3 ASTM D-3786, " Test Method for Hydraulic Bursting Strength of Knitting 

Goods and Nonwoven Fabrics: Diaphragm Bursting Strength Tester Method". 
4 ASTM D-1682, " Test Methods for Breaking Load and Elongation of Textile 

Fabrics ". 

642S.4 Construction Methods 

The silt fence fabric shall be securely attached to the posts and the wire support fence 
with the bottom 12 inches (300 mm) of the material buried in a trench a minimum of 6 
inches (150 mm) deep and 6 inches (150 mm) wide to prevent sediment from passing 
under the fence.  When the silt fence is constructed on impervious material, a 12-inch 
(300-mm) flap of fabric shall be extended upstream from the bottom of the silt fence and 
weighted to limit particulate loss.  No horizontal joints will be allowed in the silt fence 
fabric.  Vertical joints shall be overlapped a minimum of 12 inches (300 mm) with the 
ends sewn or otherwise securely tied. 

The silt fence shall be a minimum of 24 inches (0.6 meter) high.  Posts shall be 
embedded a minimum of 12 inches (300 mm) in the ground, placed a maximum of 8 feet 
(2.4 meters) apart and set on a slight angle toward the anticipated runoff source.  When 
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directed by the Engineer or designated representative, posts shall be set at specified 
intervals to support concentrated loads. 

* Per OSHA §1926.701, ‘all protruding reinforcing steel, onto and into which employees 
could fall, shall be guarded to eliminate the hazard of impalement’.  Caps must be large 
enough to dissipate the forces of impact to prevent impalement from a reasonably 
foreseeable fall distance.  It should be noted that the use of impalement protection caps 
is but one method of protection; covers or wooden troughs can be another means of 
meeting the guarding requirement.  For City of Austin purposes, this also applies to t-
posts and wooden stakes. 

The silt fence shall be repaired, replaced, and/or relocated when necessary or as 
directed by the Engineer or designated representative.  Accumulated silt shall be 
removed when it reaches a depth of 6 inches (150 mm). 

642S. 5  Measurement 

The work performed and the materials furnished under this item will be measured by the 
lineal foot of "Silt Fence", complete in place. 

642S.6 Payment 

The work performed and materials furnished and measured as provided under 
"Measurement" will be paid for at the unit bid price per lineal foot of "Silt Fence".  The 
price shall include full compensation for furnishing, hauling and placing all materials, 
labor, tools, equipment and incidentals necessary to complete the work including 
inspecting, repairing, replacing and relocating the fence, removal of silt and removal and 
disposal of all materials at the completion of construction in and re-vegetation of 
disturbed areas. 

Payment will be made under: 

Pay Item No. 642S: Silt Fence for Erosion Control Per Lineal Foot. 

END 
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SPECIFIC CROSS REFERENCE MATERIALS 
Specification 642S, “Silt Fence” 

City of Austin Environmental Criteria Manual 

Designation Description 

Section 1.4.5.G Silt Fence 

 

City of Austin Standard Details 

Designation Description 

Number 642S-1 Silt Fence 

 
City of Austin Technical Specifications 

Designation Description 

Item No. 406 Reinforcing Steel 

 
American Society For Testing and Materials (ASTM) 

Designation Description 

A-702 Specification for Steel Fence Posts and Assemblies, 
Hot Wrought 

D-1682 Test Methods for Breaking Load and Elongation of 
Textile Fabrics 

D-3786 Test Method for Hydraulic Bursting Strength of Knitting 
Goods and Nonwoven Fabrics: Diaphragm Bursting 
Strength Tester Method 

 
Texas Department of Transportation Manual of Testing Procedures 

Designation Description 

Tex-616-J Testing of Construction  Fabrics 

 
U.S. Army Corps of Engineers 

Designation Description 

CW-02215 Civil Works Construction Guide  Specification 
"Plastic Filter Fabric" 

 

RELATED CROSS REFERENCE MATERIALS 
Specification 642S, “Silt Fence” 
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City of Austin Environmental Criteria Manual 

Designation Description 

Table 1-1.3 Recommended Design Values For Functional 
Controls 

Table 1-2 Maximum Water Depth At The Barrier 

 
City of Austin Standard Specifications 

Designation Description 

Item No. 101S Preparing Right of Way 

Item No. 102S Clearing and Grubbing 

Item No. 111S Excavation 

Item No. 120S Channel Excavation 

Item No. 401S Structural Excavation and Backfill 

Item No. 610S Preservation of Trees and Other Vegetation 
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Item No. 700S 
Mobilization 

700S.1  Description  

This item shall govern the mobilization of personnel, equipment and materials at the 
work site for other contract items that will be performed by the Contractor.  
Mobilization shall include, but not be limited to the movement of equipment, 
personnel, material, supplies, etc. to the Work site; the installation of temporary 
facilities (when not paid for separately) and the establishment of office and other 
necessary facilities prior to the initiation of the Work.  The cost of the Payment Bond 
and Performance Bond on the Work that is delayed due to circumstances beyond 
Contractor’s control, a closed construction season or for the convenience of the City 
of Austin will be considered part of the mobilization item under this Contract. 

700S.2  Measurement.   

Measurement of the Specification Item, “Mobilization”, as specified herein as "Total 
Mobilization Payment", will be by the “Lump Sum”, as the Work progresses.  

700S.3  Payment. 

The adjusted contract amount as used below is defined as the original contract 
amount less the lump sum bid for Mobilization and any payments for materials or 
equipment not yet incorporated in the Work.  The Contractor shall submit a lump 
sum amount for Payment Item No. 700S-TM, "Total Mobilization Payment". 
 
"Initial Mobilization Payout" as used below is defined as: 
 
1. 8% of the original contract amount for projects with an original contract amount 

of $ 0.5 million or less; or 

 2.    4% of the original contract amount for projects with an original contract amount 
greater than $ 0.5 million. 

 
In those instances where the "Initial Mobilization Payout", as defined above, exceeds 
the "Total Mobilization Payment" lump sum bid item (i.e. Payment Item No. 700S-
TM), the "Total Mobilization Payment" shall be used as the "Initial Mobilization 
Payout".  In no instance shall the "Initial Mobilization Payout" exceed the "Total 
Mobilization Payment" bid item. 
 
Partial payments of the "Initial Mobilization Payout" shall be as follows: 
 
A.  Upon presentation of a paid invoice for the Payment Bond, Performance Bond 

and/or required insurance, the Contractor will be paid that cost from the amount 
bid for "Total Mobilization Payment".  

 
B. The Mobilization of tunnel boring machines, batch plants or other similar 

facilities, along with supporting materials and equipment, to the work site or to 
the vicinity of the Work site will be considered as partial Mobilization under this 
contract.  The Contractor shall provide a certified statement of the Contractor’s 
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expenditure for the Mobilization and setup of the facility and supporting 
equipment.  Upon approval by the Engineer or designated representative, the 
certified expenditure will be paid from the amount bid for the Specification Item, 
“Total Mobilization Payment”.  In no case shall the combined amount for all of 
these facilities be more than 10 percent of the Mobilization “Total Mobilization 
Payment" lump sum bid or one (1) percent of the total contract amount, 
whichever is less. 

 
C.   When one (1) percent of the adjusted contract amount is earned, 50 percent of 

the "Initial Mobilization Payout” will be paid. Previous payments under this item 
will be deducted from this amount. 

 
D. When five (5) percent of the adjusted contract amount is earned, seventy-five 

(75) of the "Initial Mobilization Payout” will be paid. Previous payments under 
this item will be deducted from this amount. 

 
E.  When ten (10) percent of the adjusted contract amount is earned, one hundred 

(100) percent of the "Initial Mobilization Payout” will be paid. Previous payments 
under this item will be deducted from this amount. 

 
F. Payment for the remainder of Pay Item No. 700S-TM, “Total Mobilization 

Payment” will be made upon receipt of the final pay estimate. 
 

Payment will be made under: 

Pay Item No.  700S-TM:  "Total Mobilization Payment"  Lump Sum 
 

END 
 
 

RELATED CROSS REFERENCE MATERIALS 
Specification 700S, “MOBILIZATION”  

City of Austin Standard Contract Documents 
Designation      Description 
00020               Invitation for Bids 
00100               Instructions To Bidders 
00300               Bid Form 
00425               Insurance Cost Form 
00500               Agreement 
00610               Performance Bond 
00620               Bid Bond 
00650               Certificate of Insurance 
00700               General Conditions 
00810               Supplemental General Conditions 
00820               Modifications to Bidding Requirements & Contract Forms 
01010               Summary of Work 
01300               Submittals 
01500               Temporary Facilities 
01550               Public Safety and Convenience 
01700               Contract Closeout  
01710               Final Cleaning           
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Item No. 701S 

Fencing	

701S.1 Description  

This item shall govern furnishing and installing fencing and gates at locations shown on the 
Drawings or directed by the Engineer or designated representative, including all posts, bracing 
and accessories as specified in this Item and as indicated on the Drawings. 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text inch-pound units are given preference followed by SI units shown within 
parentheses. 

701S.2  Submittals 

Prior to installation of the fencing the Contractor shall furnish the Engineer or designated 
representative with certification from the manufacturer that all fencing materials comply with the 
requirements specified in this Item. 

701S.3  Materials 

A.  Chain Link Fabric 

1. Wire fabric for fencing shall be 9 gauge (3.76 mm) steel with a minimum breaking 
strength of 1,290 pounds per foot (1 750 Newtons per square meter).  The overall height 
of the fence when erected shall be the height above grade as indicated on the Drawings.  
The fabric shall be woven into an approximately 2-inch ± 1/8-inch (50 mm ± 3 mm) mesh 
such that in a vertical dimension of 23 inches (585 mm) along the diagonals of the 
openings there shall be at least 7 meshes.  Unless indicated otherwise on the Drawings 
the fabric shall have a knuckled (K) and twisted (T) finish for the top and bottom 
selvages respectively.  The wire in the fabric shall withstand a minimum tensile strength 
test of 75,000 psi (517 kPa) after galvanizing.  Except as provided herein, the chain link 
fence fabric shall conform to ASTM A392, Class I or ASTM A491.   

2. The fabric shall be hot dip galvanized after weaving and shall have a minimum coating of 
1.2 ounces per square foot (0.4 kilograms per square meter) of uncoated surface 
conforming to ASTM A392, Class I. 

3. Between posts the fabric shall be fastened at 12-inch (300-mm) intervals to a top and 
bottom tension wire.  When a top rail is shown on the Drawings, the fabric shall also be 
fashioned in the same manner.  On gate frames, the fabric shall be fastened to top and 
bottom of the gate frame at all 12-inch (300-mm) intervals.  Steel or aluminum wire fabric 
ties with a minimum 9 gauge (3.76 mm) diameter shall be used. 

B.  Woven Wire Fencing 

 Woven wire fencing shall be either galvanized steel wire fencing or aluminum-coated steel 
wire fencing conforming to the following requirements: 

1.  Galvanized steel wire fencing shall conform to ASTM A116, Class 1. 
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2. Aluminum-coated steel wire fencing shall consist of aluminum-coated steel wire 
conforming to the requirement for galvanized steel wire fencing, except the wire shall be 
aluminum coated.  The wire shall not have less than 0.40 ounce (11 grams) coating of 
aluminum alloy per square foot of uncoated surface in accordance with ASTM A491 

C.  Wire Fencing 

 Wire shall be either galvanized or aluminum alloy coated 9 gage (3.76 mm) steel wire 
conforming to the specifications for galvanized steel or aluminum alloy coated woven wire 
fencing above. 

D.  Wood Fencing 

 Wood for wood fencing shall be Wolmanized pine, cedar or as indicated on the Drawings.  
The timber shall be sound and free from all decay, shakes, splits or any other defects, 
which would make it structurally unsuitable for the intended purpose. 

E.  Metal Posts, Top Rails, Braces and Gates 

 Steel pipe used for posts, top rails, braces and gate frames shall conform to the 
specifications of ASTM A 53.  Steel sections used for posts, top rails, frames and braces 
shall be a good commercial quality weldable steel.  All material shall be new and no used, 
re-rolled or open seam material will be acceptable.  All posts shall meet the weight and 
length requirements indicated.  The fabric bands and steel wire ties shall conform to the 
gauge and spacing indicated and shall be of suitable design to fasten fabric to the posts.  
Wire ties of the gauge shown may be used in lieu of fabric bands.  All fittings required for 
posts shall be pressed or rolled steel, forge steel, malleable iron or wrought iron of good 
commercial quality and spaced as indicated on the Drawings. 

1.  Line Posts 

Line posts may be either C-section or tubular.  Tubular line posts shall be fitted with 
watertight malleable iron caps. Line posts shall be furnished in sufficient quantity to 
provide a maximum spacing of 10 feet (3 meters) 

2.  Terminal Posts 

All end, corner and pull posts shall be known as terminal posts and shall be of either 
round or square sections.  All terminal posts shall be furnished with watertight malleable 
iron caps.  Fabric shall be fastened to terminal posts by steel stretcher bars and 
stretcher bar bands fitted with carriage bolts and nuts of the size and spacing indicated 
on the Drawings. 

3.  Gate Posts 

Gateposts shall be either round or square.  All gateposts shall be furnished with 
watertight malleable iron caps.  The fabric shall be attached to the gateposts by means 
of steel stretcher bars and stretcher bar bands fitted with carriage bolts and nuts of the 
size and spacing indicated on the Drawings. 

4.  Post Caps 

 Post caps for pipe sections shall be designed to exclude all moisture.  Where a top rail is 
shown on the Drawings, post caps shall have an opening for the top rail.  All post caps 
shall have a 2-inch (50-mm) skirt for rigidity. When barbed wire is allowed for topping a 
six-foot (1.82 meter) or higher fence (LDC Section 10-1-9) the barbed wire support arms 
shall be integral with post caps. 

5.  Gates 
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  a. Single Swing Gate 

   The gate frames shall be fabricated from sections either round or square of the size 
 and weight indicated on the Drawings and shall be filled out with the same type 
 fabric specified for the chain link fence.  All gates shall be equipped with approved 
 malleable iron or steel latches, stops and center rest.  A satisfactory locking device 
 suitable for padlocking shall be provided.  The gates shall be hung by at least 2 
 steel or malleable iron hinges securely fastened to the posts.  Hinges shall not twist 
 or turn under the action of the gate, shall be capable of allowing a full 180 degree 
 opening turn, shall be so arranged that a closed gate cannot be lifted off the hinges 
 to obtain entry and shall be easily operated by one person. 

 b. Double Swing Gate 

   Double Swing gates shall be furnished and installed as indicated on the drawings. 
Gates shall be of the same height as the fence and shall have a single vertical mat of 
barbed wire. The gates shall be hinged to swing 180 degrees from closed to open. The 
gates shall be complete with frames,  latches, stops, keepers, hinges, fabric, braces, 
padlocks and three strands of barbed wire. Gates shall have intermediate members and 
diagonal truss rods as required for rigid construction and shall be free from sag and 
twist. Gates shall be fitted with vertical extension arms or shall have frame end members 
intended to carry barbed wire. 

  Hinges shall be pinned type, heavy pattern with large bearing surface and shall not twist 
or turn under the action of gate. Latches for double swing gates shall be plunger bar 
type, full gate height, and arranged to engage the gate stop. Stops shall consist of a 
roadway plate with anchor set in Portland Cement concrete and arranged to engage the 
plunger. Keepers shall consist of mechanical devices for securing and supporting the 
free end when in the full open position. Latches shall be arranged for padlocking with 
padlock accessible from sides of the gate. Gates shall be installed so that they cannot 
be removed without disassembly of the hardware. Hardware attachment bolt shall be 
penned to prevent easy removal. 

6.  Top Rail 

  The top rail shall be of size and weight indicated on the Drawings and shall be furnished 
in random lengths, not less than 18 feet (5.5 meters) per section with outside sleeve type 
couplings at least 6 inches (150 mm) long and having a wall thickness of not less than 
0.70-inch (18-mm).  One coupling in five shall have a heavy spring to take up expansion 
and contraction of the rail.  The top rail shall be installed before installing chain link fabric 
and shall pass through post tops. 

7. Braces 

  All braces shall be of the size, weight and length indicated on the Drawings.  All braces 
shall be trussed with rods and turnbuckles of the dimensions indicated on the Drawings.  
Braces shall be installed on all terminal posts and shall extend to the adjacent line posts.  
All corner and pull posts shall have braces on each side of terminal. 

8. Fittings, Bolts and Other Miscellaneous Hardware 

 All fittings, bolts and miscellaneous hardware shall be hot dip galvanized in conformance 
with TxDoT Standard Specification Item No. 445, “Galvanizing. 

9. Tension Wire 

  Between posts, the fabric shall be fastened to a top and bottom tension wire or to the top 
rail and bottom tension wire by steel wire ties of the gauge and spacing indicated on the 
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Drawings.  The tension wire shall be at least 7 gauge (4.5 mm) galvanized coil spring 
steel of good commercial quality. 

  Tension wire shall have a minimum coating of 0.8 ounce per square foot (0.2 kilogram 
per square meter) of uncoated surface when tested in conformance with ASTM A116. 

10. Security Fence 

 The security fence shall be 8 feet (2.44 meters) high with brackets and 3 strands barbed 
wire.   

 Barbed wire, when specified on the Drawings, shall be 12-1/2 gauge wire (2.51 mm), 
twisted with two-point 14 gauge (2.03 mm) barbs spaced approximately 5 inches (125 
mm) apart and shall conform to ASTM A121 or ASTM A585.  Three strands of barbed 
wire will be required when a barbed wire top is specified on the Drawings. 

Barbed wire support arms shall be at an angle or 45o from vertical and shall have clips 
for attaching three (3) strands of barbed wire to each support arm.  Each support arm 
shall be of sufficient strength to support a 200-pound (90 kilograms) weight (mass) 
applied at the outer strand of barbed wire. 

11.  Galvanizing 

 Thin-wall, high-strength pipe posts shall be externally hot-dip galvanized with a 
minimum weight of coating of 0.9 ounce per square foot (0.3 kilogram per square 
meter).  After galvanizing, thin-wall, high-strength pipe posts shall be externally 
chromated by total immersion followed by application of clear polyurethane finish. 

 Interior surfaces shall have a hot-dip galvanized coating, a zinc base coating with 
thickness 0.5 mil ± 0.2 mil (13 micrometer  ± 5 micrometer).  The coating shall be 94 
percent zinc powder by weight (mass). 

 All tubular posts, rails and braces shall comply with the following salt spray performance 
requirements when tested in accordance with ASTM B117. 

Exterior – 1250 hours to maximum 5 % red rust 
Interior – 650 hours to maximum 5 % red rust 

The uniformity of the zinc coating shall be determined by visual inspection.  If, in the 
opinion of the Engineer or designated representative, visual examination is not 
conclusive, he may use the Preece Test as described in ASTM A239.  When so tested, 
all items shall withstand a minimum of 6 one-minute dips except for those items 
designated in ASTM A153 as Class B-2, B-3, C and D, which shall withstand a 
minimum of 4 one-minute dips. 

Careful visual inspection shall be made to determine the quality of the zinc coating.  
Excessive roughness, blisters, salammoniac spots, bruises and flaking if present to any 
considerable extent, shall provide a basis for rejection.  Where practicable, all 
inspection and tests shall be made at the place of manufacturer prior to shipment and 
shall be so conducted as not to interfere unnecessarily with the progress of the work. 

Damaged spelter coating shall be repaired by thoroughly wire brushing the damaged 
area and removing all loose, cracked or weld-burner spelter coating.  The cleaned area 
shall be painted with 2 coats of zinc oxide-zinc dust paint conforming to the 
requirements of Federal Specification TT-P-641B.  The paint shall be furnished at the 
Contractor’s expense. 
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F.  Concrete Post Anchorages 

 Concrete for post footings, catch blocks, anchors and other such items related to the fence 
construction, shall be Class B Concrete conforming to Item No. 403S, "Concrete for 
Structures" or as indicated on the Drawings.  Maximum size of aggregate shall be 3/4 inch 
(19 mm).  Hand mixing of concrete will be permitted on batches under 1/2 cubic yard (0.38 
cubic meter).  All batches exceeding this volume will be machine mixed. 

 Concrete shall be placed promptly and without segregation after mixing.  The Contractor 
shall consolidate the concrete satisfactorily by tamping or vibrating.  Excess excavation 
from footings shall be satisfactorily disposed of. 

 The tops of post footings shall extend slightly above ground and shall be steel troweled to a 
smooth finish sloped to drain away from posts.  Posts, braces and other units shall be 
centered in footings. 

G. Mowing Strip 

 When called out in the drawings, a mowing strip shall be Class A concrete. It shall be 24 
inches (610 mm) wide and a minimum of 4 inches (100 mm) thick. Three (3) number (#3) 
bars shall be evenly spaced and supported along the full length of the mow strip, and a 
number 3 (#3) bar shall be cross-tied every 4 feet (1.2 m). Fence posts shall be installed in 
center of mow strip. 

701S.4 Inspection and Sampling 

The Contractor shall furnish, upon request of the Engineer or designated representative, 
samples of each component part of the fence including fittings.  These samples shall be 
subjected to the galvanizing, weight and where required, strength tests.  A sample may be taken 
for each project or for each shipment to a project, when requested by the Engineer or 
designated representative.  All samples shall be furnished to the City free of charge. 

If any specimen tested fails to meet the requirements of this specification, two (2) additional 
specimens shall be cut from the remainder of the sample and tested, both of which shall meet 
the requirements in every respect or the lot represented by the sample may be rejected. 

701S.5 Construction Methods 

The Chain Link Fence shall be erected to lines and grades established by the Engineer or 
designated representative in accordance with the details indicated on the Drawings.  The fence 
shall be true to line, taut and shall comply with the best practice for fence construction of this 
type. 

A.  Clearing and Grading 

 The Contractor shall perform all clearing of brush, rocks and debris necessary for the 
installation of this fencing. 

B.  Erection of Posts 

 Posts shall be set plumb and permanently positioned and anchorages firmly set before 
fabric is placed.  Posts shall be set in concrete, unless otherwise indicated on the Drawings. 
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 Concrete footings shall be carried to the depth and dimensions indicated on the Drawings.  
Where rock is encountered within the required depth to which the post is to be erected, a 
hole of a diameter slightly larger than the largest dimension of the post may be drilled into 
the rock and the post grouted in.  The regular dimensioned concrete footing as indicated on 
the Drawings shall then be placed between the top of the rock and required grade indicated 
on the Drawings.  Posts shall be approximately centered in their footings.  All concrete shall 
be placed promptly and compacted by tamping or other approved methods.  Concrete shall 
be finished in a dome and shall be cured a minimum of 48 hours before further work is done 
on the posts. 

 Pull posts shall be placed not over 500 feet (15.25 meters) apart in straight runs and at each 
vertical angle point, all as directed by the Engineer or designated representative.  Corner 
posts shall be placed at each horizontal angle point greater than 15 degrees.  Corner and 
pull posts shall have horizontal braces and tie rods as specified above and as indicated or 
designated representative. 

C.  Erection of Top Rail and Tension Wire 

 The top rail and bottom tension wire and/or top and bottom tension wires shall be installed 
before installing the chain link fabric.  The top rail shall be firmly attached in final position.  
Tension wires shall be within 4 inches (100 mm) of the top and bottom of the fabric and shall 
be pulled taut. 

D.  Erection of Fabric 

  After all posts have been permanently positioned and anchorages firmly set with the cables 
drawn taut with the turnbuckles, the fabric shall be placed by securing one end and applying 
sufficient tension to the other end to remove all slack before making attachments.  Unless 
otherwise indicated on the Drawings, the fabric shall be cut and each span shall be attached 
independently at all corner posts and pull posts. 

  Fabric shall be fastened as indicated on the Drawings and the bottom of the fabric shall be 
placed a normal distance of 2 inches (50 mm) above the ground line; however, over 
irregular ground this distance may vary between 1 inch (25 mm) and 6 inches (150 mm) for 
a distance not to exceed 8 feet (2.44 meters).  Any necessary backfilling required, in order 
to comply with these provisions, will be considered as incidental work. 

E.  Fence Grounding 

  This fence shall be grounded where a power line passes over the fence.  In any case, a 
ground shall be provided at locations not to exceed 1,000 feet (30 meters) apart in straight 
runs of fence.  Each individual section of fence shall have at least 1 ground.  The ground 
shall consist of a copper-weld rod 8 feet (2.44 meters) long and a minimum of 5/8 inch (16 
mm) in diameter driven or drilled in vertically until the top of the rod is approximately 6 
inches (150 mm) below the top of the ground.  A No. 6 solid copper conductor shall be 
brazed to the rod and to the fence in such a manner that each element of the fence is 
grounded. 

F.  Erection of Wood Fencing Material 

After all posts have been permanently positioned and anchorages firmly set, stringers shall 
be placed and boards secured to the stringers.  Other techniques utilizing modular precut 
panels may be used, when indicated on the Drawings. 

701S.6  Measurement 
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Chain Link Fence, of each height specified, will be measured by the lineal foot of fence 
measured at the bottom of the fabric along the centerline of fence from center to center of 
terminal posts, excluding gates.  Gates will be measured as each gate, complete in place. 

701S.7  Payment 

The work performed and material furnished as prescribed by this item, measured as provided 
under "Measurement" will be paid for at the unit bid price for "Chain Link Fence" of the height 
specified.  The unit bid price shall include full compensation for furnishing and installing all 
fencing materials (except gates) including all miscellaneous fittings, braces, post caps, line 
wires, connection clips or wires; digging post holes and grouting in rock where required; 
furnishing and placing concrete for setting posts; furnishing and installing all electrical grounds; 
all hauling and handling charges; and for all manipulations, labor, tools, equipment and 
incidentals necessary to complete the work, including excavation, backfilling and disposal of 
surplus material. 

Gates measured as provided under "Measurement" will be paid for at the unit bid price for 
"Pedestrian Gate" or "Vehicular Gate", of the type, height and opening specified.  The unit bid 
price shall include full compensation for furnishing all materials; fabricating, preparation, 
hauling, handling charges and erecting, including all miscellaneous fittings, braces, latches, 
gate hinges, stops and center anchorage; and for all manipulations, labor, tools, equipment 
and incidentals necessary for complete installation. 

Payment will be made under one of the following: 

Pay Item No. 701S -AS:    Chain Link Fence, -   Per Lineal Foot 
Pay Item No. 701S –B:  Chain Link Pedestrian Single Swing Gate, ___Foot. x __Foot.  
   Per Each 
Pay Item No. 701S -BD:   Chain Link Pedestrian Double Swing Gate, __Foot. x __Foot.  
  Per Each 
Pay Item No. 701S -CS:   Chain Link Vehicular Single Swing Gate, ____Foot. x ___Foot.   
   Per Each 
Pay Item No. 701S -CD:   Chain Link Vehicular Double Swing Gate, __Foot. x ___Foot.   
  Per Each 
Pay Item No. 701S -D:    Wire Fence    Per Lineal Foot 
Pay Item No. 701S -E:    Wood Fence    Per Lineal Foot  
Pay Item No. 701S -F:    Wood Fence Pedestrian Gate, ___Foot. x __Foot.    Per Each 
Pay Item No. 701S -G:   Wood Fence Vehicular Gate, ___Foot. x ___Foot.    Per Each  
Pay Item No. 701S -H:   Security Fence, ___Foot, High Type ___  Per Lineal Foot  
Pay Item No. 701S -T:  Temporary Fence, ___Foot High, ____Type   Per Lineal Foot 
Pay Items No. 701S-MS:  Mowing Strip  Per Lineal Foot 
  

End 
 

SPECIFIC CROSS REFERENCE MATERIALS  
City of Austin Standard Specifications 
Designation               Description 
Item No. 403S Concrete for Structures  
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City of Austin Code of Ordinances, Volume I 
Designation               Description 
Section 10-1-9 Barbed Wire Fences 

Texas Department of Transportation: Standard Specifications  
For Construction of Highways, Streets and Bridges 
Designation            Description 
Item No. 445 Galvanizing 

American Society For Testing And Materials (ASTM) 
Designation            Description 
A 53/A 53M Specification For Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless  
A 116 Specification For Zinc-Coated (Galvanized) Steel Woven Wire Fence 

Fabric  
A 121 Specification For Zinc-Coated (Galvanized) Steel Barbed Wire 
A 153/A 153M Specification For Zinc-Coated (Hot-Dip) on Iron and Steel Hardware 
A 239 Practice for Locating the Thinnest Spot in a Zinc (Galvanized) 

Coating on Iron and Steel Articles 
A 392 Specification For Zinc-Coated Steel Chain-Link Fence Fabric 
A 491 Specification For Aluminum-Coated Steel Chain-Link Fence Fabric 
A 585 Specification For Aluminum-Coated Steel Barbed Wire 
B 117 Practice for Operating Salt Spray (Fog) Apparatus 

Federal Specification TT-P-641B 

RELATED CROSS REFERENCE MATERIALS 

Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation               Description 
Item No. 550              Chain Link Fence  
Item No. 552 Wire Fence 
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Item No. 702S 
Removal and Relocation of Existing Fences  

702S.1 Description  

This item shall govern the removal and relocation of existing fence, gates and hardware to a new 
alignment at the location in conformance to the typical details indicated on the Drawings or as 
directed by the Engineer or designated representative. 

This specification is applicable for projects or work involving either inch-pound or SI units.  Within 
the text inch-pound units are given preference followed by SI units shown within parentheses. 

702S.2 Removal of Existing Materials  

The existing boards, fabric, posts, wire, rails, braces, hardware, gates and miscellaneous items 
shall be carefully removed, bundled, rolled and stockpiled as indicated on the Drawings for 
installation at the new fence assignment.  The removal and handling shall be such that the fence 
materials may be reused in the relocated fence. 

A.  Removal of Fabric and Wire  

 Fabric and wire of all types shall be carefully untied or disassembled from the posts and 
other appurtenances and shall be rolled in bundles of a size that will allow handling with 
ordinary equipment. 

B. Removal of Posts  

 Posts shall be carefully removed from the ground and the concrete footing removed.  The 
concrete shall be disposed of off site.  Post holes shall be filled with suitable embankment 
material and thoroughly compacted. 

C.  Removal of Boards  

 Boards of all types shall be carefully disassembled from the rails and other appurtenances to 
facilitate removal in panels.  Excess material removed shall be disposed of as indicated 
below. 

D.  Storage of Materials  

 Storage of all salvageable materials, that will be reinstalled at a new location, shall be stored 
on-site or at such other locations as the Contractor may elect, subject to approval by the 
Engineer or designated representative.  Security and maintenance of the salvageable 
materials shall be the responsibility of the Contractor. 

E. Excess Materials  

Materials, that are damaged, unsuitable for reinstallation or unnecessary for completion of 
the scope of the fence work in the new alignment shall be considered as excess but shall be 
offered to the Owner before removal from the site by the Contractor. 
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702.S 3 New Materials  

New materials that are required to complete the fence at the location indicated on the Drawings 
shall be of equal quality to the existing materials.  Used materials from other projects or from the 
Contractor's own used material stocks will not be allowed.  The new materials to be furnished will 
be those necessary to replace items from the existing fence which were damaged during 
removal operations or which for other reasons cannot be reused. 

702S.4 Construction Methods  

The removed fence shall be installed at the new assignment in accordance with the typical 
details indicated on the Drawings and shall comply with Standard Specification Item No. 701S, 
“Fencing” and the best practice for fence construction of the specified type. 

702S.5 Measurement  

Fences of the height and type to be relocated will be measured by the lineal foot (lineal meter: 
1lineal foot equals 0.31 meters) of fence in its new location measured at the bottom of the fence 
along the centerline of the fence from center to center of terminal posts, excluding gates. 

702S.6 Payment  

The work performed and material furnished as prescribed by this item measured under 
"Measurement" will be paid for at the unit bid price for "Removing and Relocating Fences" of the 
size and type specified to be relocated.  The unit bid price shall include full compensation for 
removing, salvaging, storing and handling all existing fence materials; furnishing new posts, 
boards, rails, braces, tie wires, connection clips, fabric, rails, brace rods and any other fence 
component items that were damaged during removal and necessitating new material being 
furnished to complete the project; digging post holes and grouting in rock where required; 
furnishing concrete for post footings; and for all manipulations, labor, tools, equipment and 
incidentals necessary to complete the work including excavation, backfilling and disposal of 
surplus materials. 

 
Gates as provided under "Measurement" will be paid for at the unit bid price for Removal and 
Relocation of Existing Pedestrian or Vehicular Gates of the type and size specified to be 
relocated. The unit bid price shall include full compensation for removing the gate from the 
existing locations, handling, storing and hauling all gate materials, furnishing any new materials 
necessary for installing at new locations; providing new center anchorage blocks, latches and 
catch blocks and for manipulations, labor, tools, equipment and incidentals necessary to 
complete the gate relocation. 
 
Payment will be made under one of the following:  

Pay Item No. 702S -A:  Removing and Relocating  
  Existing _Ft. Chain Link Fence    Per Lineal Foot. 
Pay Item No. 702S -B:  Removing and Relocating  
  Existing _Ft. x _Ft. Chain Link Pedestrian Gate    Per Each. 
Pay Item No. 702S-C:  Removing and Relocating  
   Existing _Ft. x _Ft. Chain Link Vehicular Gate    Per Each. 
Pay Item No. 702S-D:  Removing and Relocating  
   Existing _Ft. Wooden Fence  Per Lineal Foot. 
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Pay Item No. 702S-E:  Removing and Relocating  
  Existing _Ft. x _Ft. Wooden Pedestrian Gate   Per Each. 
Pay Item No. 702S-F:  Removing and Relocating  
  Existing _Ft. x _Ft. Wooden Vehicular Gate    Per Each. 
Pay Item No. 702S-G:  Removing and Relocating  
  Existing _Ft. Wire Fence   Per Lineal Foot. 
Pay Item No. 702S-H:  Removing & Relocating Existing __Ft. x _Ft. Metal Gate  Per Each. 
 

End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 
 Specification 702S, “Removal and Relocation of Existing Fences” 

City of Austin Standard Specifications 
Designation              Description 
Item No. 701S Fencing 
 

RELATED CROSS REFERENCE MATERIALS  
City of Austin Standard Specifications 
Designation              Description 
Item No. 403S Concrete for Structures 

 
Texas Department of Transportation: Standard Specifications For  
Construction of Highways, Streets and Bridges 
Designation            Description 
Item No. 445 Galvanizing 
 
American Society For Testing And Materials (ASTM) 
Designation            Description 
A 53/A 53M Specification For Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless  
A 116 Specification For Zinc-Coated (Galvanized) Steel Woven Wire Fence 

Fabric  
A 121 Specification For Zinc-Coated (Galvanized) Steel Barbed Wire 
A 153/A 153M Specification For Zinc-Coated (Hot-Dip) on Iron and Steel Hardware 
A 239 Practice for Locating the Thinnest Spot in a Zinc (Galvanized) 

Coating on Iron and Steel Articles 
A 392 Specification For Zinc-Coated Steel Chain-Link Fence Fabric 
A 491 Specification For Aluminum-Coated Steel Chain-Link Fence Fabric 
A 585 Specification For Aluminum-Coated Steel Barbed Wire 
B 117 Practice for Operating Salt Spray (Fog) Apparatus 
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ITEM NO. 720S
METAL FOR STRUCTURES

720S.1 - Description

This item shall govern all structural and miscellaneous steel, anchor bolts, and miscellaneous metals
used in structures. Reinforcing steel (Item 406S) and other structural materials are not included.

This specification is optional and is applicable for projects or work involving either inch-pound or SI units.
Within the text inch-pound units are given preference followed by SI units shown within parentheses.

720S.2 - Submittals

The submittal requirements of this specification item include:

A. Certification or mill test reports indicating that all materials supplied are in accordance with this
specification.

B. Any material proposed for use and not designated herein, including type and trade name for any
material not generically specified by the American Society for Testing and Materials (ASTM).
Submittal shall include material specification and technical data as required to show that the
proposed material meets the intent of those specified herein.

C. When SI unit bolts are proposed for use on a project, submit sizing of bolt(s) and the U.S.
Customary Unit (USCU) bolt size(s) the SI unit bolt(s) will be substituted for. Note: although this
specification includes ASTM standards for both USCU and SI, there is no conversion between these
standards; each contains a different set of bolts with different physical size characteristics. When SI
unit bolts are used, appropriately sized SI unit nuts and washers shall also be provided.

720S.3 - Structural Steel for Main Members

Unless otherwise indicated, structural steel for main members shall conform to the longitudinal Charpy V-
notch (CVN) requirements in accordance with Table A. Sampling and testing shall be in accordance with
ASTM A673 (A673M).

A. Structural Steel

When indicated as Structural Steel, the material shall conform to ASTM A 36 (A36M), with a
minimum specified yield strength of 36 ksi (250 MPa).

B. High Strength Structural Steel (HS)

When indicated as Structural Steel-HS, the material shall have a minimum required yield strength of
50 ksi (345 MPa), conforming to one of the following ASTM specifications:

1. ASTM A 572 (A572M).

2. ASTM A 588 (A588M).

3. ASTM A709 (A709M).

4. ASTM A992 (A992M).

C. Extra High Strength Structural Steel (XHS)

When indicated as Structural Steel-XHS, the material shall have a minimum specified yield strength
of 90 ksi (620 MPa), conforming to one of the following ASTM specifications:



720S        09/26/12 Page 2 of 12 Metal for Structures

1. ASTM A 514 (A514M). Structural shapes and seamless tubing, meeting the requirements of
A514 (A514M) will be permitted with a maximum tensile strength of 140 ksi (965 MPa) for
structural shapes and 145 ksi (1,000 MPa) for seamless tubing.

2. ASTM A 517 (A517M).

ASTM A514 (A514M) and ASTM A517 (A517M) steels are considered weldable.

TABLE A

Min. Spec. Yield Strength, Fy
[ksi (MPa)]

Thickness, t [in.
(mm)]

Welded
Mech.

Fastened
Min. CVN Toughness [ft. lb. @

°F (J @ °C)]

Fy ≤ 40 (275) t ≤ 4 (100) X X 15 @ 70 (20 @ 21)

40 (275)< Fy ≤ 65 (450)

t ≤ 2 (50)
2 (50) < t ≤ 4

(100)
>2 (50) < t ≤ 4

(100)

X

X

X
X

15 @ 70 (20 @ 21)
15 @ 70 (20 @ 21)
20 @ 70 (27 @ 21)

65 (450)< Fy ≤ 90 (620)
(Refer to note 3 below)

t ≤ 2.5 (65)
2.5 (65) < t ≤ 4

(100)
2.5 (65) < t ≤ 4

(100)

X

X

X
X

20 @ 50 (27 @ 10)
20 @ 50 (27 @ 10)
25 @ 50 (34 @ 10)

Notes for Table A:

1. For Fy ≤ 50 ksi (345 MPa), use the (H) frequency of testing in accordance with ASTM A673
(A673M).

2. For Fy > 50 ksi (345 MPa), use the (P) frequency of testing in accordance with ASTM A673
(A673M).

3. If the yield strength of the material exceeds 90 ksi (585 MPa), the testing temperature shall be
reduced 15°F (8.3°C) per 10 ksi (69 MPa) increment, or portion thereof.

720S.4 - Miscellaneous Steel

A. High Strength Bolts

High strength bolts shall conform to ASTM A325, A325M, A490, or A490M, unless otherwise
indicated. For submittal requirements of SI unit bolts, refer to 720S.3 C. Nuts for high strength bolts
shall conform to ASTM A563 or A563M and washers shall conform to ASTM F436 or F436M.
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B. Unless otherwise indicated, structural steel for secondary members such as shoes, diaphragms,
stiffeners, bearing stiffeners, lateral bracing, diagonals, armor joints, and finger joints shall conform
to one of the following:

1. ASTM A36 (A36M), with a minimum specified yield strength of 36 ksi (250 MPa).

2. ASTM A500, with a minimum specified yield strength of 46 ksi (315 MPa).

Structural steels used for secondary or nonstress-carrying members will not be subject to impact
requirements.

All steels greater than 0.5 inch (13 mm) in thickness used for structural supports for highway signs,
luminaries, and traffic signals shall conform to the longitudinal Charpy V-notch requirements of Table
A.

C. Stud shear connectors, slab anchors, and anchors on armor and finger joints shall conform to ASTM
A108, Grades 1015, 1018, or 1020, either semi- or fully-killed, with a minimum specified yield
strength of 50 ksi (345 MPa).

D. Piling

Steel piling shall conform to one of the following:

1. ASTM A36 (A36M), with a minimum specified yield strength of 36 ksi (250 MPa).

2. ASTM A252, greater than or equal to 10 gauge, with a minimum specified yield strength of 35
ksi (240 MPa).

3. ASTM A328 (A328M), with a minimum specified yield strength of 39 ksi (270 MPa).

4. ASTM A1011 (A1011M), with a minimum specified yield strength of 33 ksi (230 MPa).

E. Deck Plates

Material for deck plates shall be corrosive-resistant structural steel conforming to ASTM A242
(A242M). The material must be of weldable quality and shall contain alloying elements that furnish
corrosion resistance at least twice that of copper bearing structural steel. The type and trade name
shall be submitted for review.

F. Rail Posts

Material for rail posts shall conform to ASTM A36 (A36M), with a minimum specified yield strength of
36 ksi (250 MPa).

G. Forgings

Steel forgings from which pins, rollers, trunnions, or other forged parts are to be fabricated shall
conform to ASTM A668 (A668M), class C, D, F, or G, with a minimum specified yield strength of 33
ksi (230 MPa). As an alternate for pins four (4) inches in diameter or less, ASTM A108, grades 1016-
1030, with a minimum specified yield strength of 36 ksi (250 MPa) may be used.

H. Castings

Steel castings shall conform to ASTM A27 (A27M), Grade 70-36, with a minimum specified yield
strength of 36 ksi (250 MPa).

I. Anchor Bolts

Anchor bolts shall conform to one of the following:

1. Plain and threaded bars used for anchorage purposes, ASTM A36 (A36M).

2. Headed bolts and nuts, ASTM A307, Grade A.
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3. High strength anchor bolts, ASTM A193 (A193M). Nuts for high strength anchor bolts shall
conform to ASTM A194 (A194M).

Anchor bolts shall not be galvanized unless otherwise indicated. When galvanized, anchor bolts and
nuts shall be tapped or chased after galvanizing.

When heat treated material is specified or required, the test report for certification shall include the
necessary certification relative to the heat treating process.

J. Steel Pipe

Steel pipe shall conform to Item No. 510, "Pipe".

K. Tubing

Steel tubing shall conform to one of the following:

1. ASTM A500, Grade B.

2. API Standard 5L, Grade X52, except as noted herein, may be used if produced by a mill
recognized as authorized to produce pipe with the API monogram and listed as such in the
standard API specifications. Hydrostatic tests will not be required.

In lieu of the mill test report, a certificate from the manufacturer will be required for each lot or
shipment certifying that the tubing meets the requirements stated above.

L. Pipe Rail

Pipe rail shall be construed to include special extruded and bent shapes and shall be of the section
indicated. Pipe may be rolled or extruded to the shape indicated or may be cold pressed from a
round pipe or flat plate.

If cold pressed, the design of the press and dies shall result in a pipe of uniform section and free
from die marks. After the pipe has been formed to the required section, it shall be cut to the lengths
required. The end cuts and notches shall be made at such angles with the axis of the pipe as
required to produce vertical end faces and plumb posts when indicated. Cutting and notching of pipe
shall be done with a saw or machine guided torch or other means that will insure a neat and uniform
finish.

M. Deep Beam Rail

Deep beam rail shall conform to AASHTO M180, 10 or 12 gage (exclusive of protective coating). The
terminal connector shall be of the same material, not less than 10 gage. Unless otherwise indicated,
the rail element shall be galvanized.

720S.5 - Miscellaneous Metals

A. Iron

All iron castings shall be true to pattern in form and dimensions, free from pouring faults, sponginess,
cracks, blow holes, and other defects in positions affecting their strength and value for the service
intended. Castings shall conform to the following ASTM designations:

1. Malleable iron, ASTM A47 (A47M), grade 35018.

2. Gray iron, ASTM A48 (A48M), class 30 or 35.

3. Ductile iron, ASTM A536, grade 60-40-18 or 65-45-12.

B. Lead

Sheet lead shall conform to ASTM B29, refined lead or pig.
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C. Copper

Copper strip or sheet shall conform to the following:

1. ASTM B100, alloy 510 or 511.

2. ASTM B152 (B152M).

D. Aluminum

Unless otherwise indicated, aluminum materials shall conform to the following:

1. Castings, ASTM B108, alloy A444-T4.

2. Extrusions, ASTM B221, alloy 6061-T6.

3. Sheet and plate, ASTM B209, alloy 2024-T3. If welding is required, alloy 6061-T6 can be
substituted, but must be heat treated after fabrication and welding.

4. Deep beam rail, ASTM B209, alloy 2024-T3. The minimum thickness of the rail element shall be
0.156 inch (nominal) unless otherwise indicated.

E. Bronze

Bronze bearing and expansion plates shall conform to ASTM B22, alloy 911.

720S.6 - Fabrication, Erection and Painting

Fabrication, erection and painting of metal for structures shall conform to the following:

A. Item No. 721S, "Steel Structures".

B. Item No. 722S, "Paint and Painting". Aluminum or galvanized steel members shall not require
painting.

C. Item No. 723, "Structural Welding".

720S.7 - Galvanizing

Galvanizing, where indicated, shall conform to the following:

A. Fabricated items, rolled, pressed or forged steel shapes, plates, pipes, tubular items, and bars,
ASTM A123 (A123M).

B. Steel or iron castings, ASTM A153 (A153M).

C. Bolts, nuts, screws, washers, and other miscellaneous hardware, ASTM A153 (A153M), Class C or
D or ASTM B695, Class 50.

The measurements of thickness and weight of galvanized coating shall be in accordance with
TxDOT test method Tex-728-I.

720S.8 - Measurement

Measurement shall be in accordance with the following:

A. Weights of supplied metal for structures shall be determined in accordance with Table B:

TABLE B

Material Weight [lb./cu. ft.
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(kg/cu. m)]

Steel 490 (7,849)

Iron, cast 450 (7,208)

Iron,
wrought

485 (7,769)

Lead 710 (11,373)

Copper 556 (8,906)

Aluminum 165 (2,643)

Bronze 509 (8,153)

B. Weights of bolts, nuts, and washers shall be in accordance with the American Institute of Steel
Construction's "Steel Construction Manual".

C. The quantity of metal for structures furnished and placed will be based on the weight of metal in the
fabricated structure. The weight of erection bolts, paint or weld metal shall be excluded.

D. The weights of secondary metals in steel or concrete structures (such as castings, bearing plates,
anchor bolts, drains, deck plates, armor joints, and finger joints) for which no separate measurement
is specified, shall be in accordance with this specification.

E. The weights of rolled shapes and plates shall be computed on the basis of their normal weights and
dimensions.

F. The weights of castings will be computed from the dimensions indicated.

G. Deductions will be made for all cuts, copes, perforations, and all holes except bolt holes.

Splices will be measured as follows:

A. No additional weight will be allowed for weld metal in a welded splice.

B. Where a bolted splice is permitted as an alternate for a welded splice, measurement will be made on
the basis of a welded splice.

C. Where a bolted splice is required, the weight of splice material, bolt heads, washers and nuts, with
no deduction for holes, will be measured.

A change in design may be required and approved by the Engineer or designated representative, due to
unforeseen conditions or other reason, which either increases or decreases the quantity of metal in the
completed structure; the increase or decrease in weight will be measured in accordance with this
specification and shall be included as a change from the original quantity computed. No adjustment will
be made for a change which has not been approved by the Engineer or designated representative and
which either increases or decreases the quantity of metal in the completed structure. These changes are
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subject to approval by the Engineer or designated representative nonetheless to assure that the
completed structure is in accordance with the original design intent.

720S.9 - Payment

Structural steel for main members will be paid for at the unit price bid per pound for "Structural Steel",
"Structural Steel-HS", "Structural Steel-XHS", or such other classification(s) of metal indicated.

Shipping invoice or acceptance slip weights will not be used as basis for payment.

Payment will be made based on the quantity indicated, except as may be modified by the following:

A. Either party to the contract may request an adjustment of the quantities indicated (by each separate
bid item), if the weights calculated in accordance with this specification vary from those indicated by
more than the following:

1. Over 500 tons - 0.5 percent.

2. 50 tons through 500 tons - 1 percent.

3. Less than 50 tons - 1.5 percent.

When adjustment is required, the Contractor shall furnish the Engineer or designated representative
three sets of shop bills showing the calculated weights of all parts of the structure. The weights shall
be computed from the approved shop drawings, except as noted above. When this quantity is
certified correct by the Engineer or designated representative, it will become the revised plan
quantity. Quantities revised in this manner will not be subject to the provisions of the "General
Conditions".

B. When quantities are revised by a change in design, the plan quantity will be increased or decreased
by the amount involved in the design change. Quantities revised in this manner will be subject to the
provisions of the "General Conditions".

The unit bid price(s) shall include full compensation for furnishing all materials and for all fabrication,
shopwork, transportation, erection, paint, painting, galvanizing, and for furnishing all equipment, tools,
labor, and incidentals necessary to complete the work.

Payment, when included as a contract pay item, will be made under:

Pay Item No. 720S-A: Structural Steel Per Pound.

Pay Item No. 720S-B: Structural Steel-HS Per Pound.

Pay Item No. 720S-C: Structural Steel-XHS Per Pound.

End

SPECIFIC CROSS REFERENCE MATERIALS

Specification Item 720S, "Metal for Structures"
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City of Austin Standard Specification Items

Designation Description

Item 510 Pipe

Item 721S Steel Structures

Item 722S Paint and Painting

Item 723 Structural Welding

American Association of State Highway and Transportation Officials (AASHTO)

Designation Description

M180 Standard Specification for Corrugated Sheet Steel Beams for Highway Guardrail

American Petroleum Institute (API)

Designation Description

5L Line Pipe

American Society for Testing and Materials (ASTM)

Designation Description

A27/A27M Standard Specification for Steel Castings, Carbon, for General Application

A36/A36M Standard Specification for Carbon Structural Steel



720S        09/26/12 Page 9 of 12 Metal for Structures

A47/A47M Standard Specification for Ferritic Malleable Iron Castings

A48/A48M Standard Specification for Gray Iron Castings

A108 Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished

A123/A123M
Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel

Products

A153/A153M Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

A193/A193M
Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High

Temperature or High Pressure Service and Other Special Purpose Applications

A194/A194M
Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or

High Temperature Service, or Both

A242/A242M Standard Specification for High-Strength Low-Alloy Structural Steel

A252 Standard Specification for Welded and Seamless Steel Pipe Piles

A307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength

A325
Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum

Tensile Strength

A325M
Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa Minimum

Tensile Strength [Metric]

A328/A328M Standard Specification for Steel Sheet Piling

A370 Standard Test Methods and Definitions for Mechanical Testing of Steel Products

A490
Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi Minimum

Tensile Strength

A490M
Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 10.9.3, for

Structural Steel Joints [Metric]

A500 Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural
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Tubing in Rounds and Shapes

A514/A514M
Standard Specification for High-Yield-Strength, Quenched and Tempered Alloy Steel

Plate, Suitable for Welding

A517/A517M
Standard Specification for Pressure Vessel Plates, Alloy Steel, High-Strength, Quenched

and Tempered

A536 Standard Specification for Ductile Iron Castings

A563 Standard Specification for Carbon and Alloy Steel Nuts

A563M Standard Specification for Carbon and Alloy Steel Nuts [Metric)

A572/A572M
Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Structural

Steel

A588/A588M
Standard Specification for High-Strength Low-Alloy Structural Steel with 50 ksi [345

MPa] Minimum Yield Point to 4-in. [100-mm] Thick

A668/A668M Standard Specification for Steel Forgings, Carbon and Alloy, for General Industrial Use

A673/A673M Standard Specification for Sampling Procedure for Impact Testing of Structural Steel

A709/A709M Standard Specification for Structural Steel for Bridges

A992/A992M Standard Specification for Structural Steel Shapes

A1011/A1011M
Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-

Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High
Strength

B22 Standard Specification for Bronze Castings for Bridges and Turntables

B29 Standard Specification for Refined Lead

B100
Standard Specification for Wrought Copper-Alloy Bearing and Expansion Plates and

Sheets for Bridge and Other Structural Use

B152/B152M Standard Specification for Copper Sheet, Strip, Plate, and Rolled Bar
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B108 Standard Specification for Aluminum-Alloy Permanent Mold Castings

B209/B209M Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

B221/B221M
Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire,

Profiles, and Tubes

B695 Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel

F436 Standard Specification for Hardened Steel Washers

F436M Standard Specification for Hardened Steel Washers [Metric]

TxDOT Specifications

Designation Description

Tex-728-I Measurements of Dry Film Coating Thickness on Steel

RELATED CROSS REFERENCE MATERIALS

Specification Item 720S, "Metal for Structures"

City of Austin Standard Specification Items

Designation Description

Item 406S Reinforcing Steel

American Society for Testing and Materials (ASTM)
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Designation Description

A370 Standard Test Methods and Definitions for Mechanical Testing of Steel Products
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ITEM NO. 721S
STEEL STRUCTURES

721S.1 - Description

This item shall govern the furnishing, fabricating, erecting and painting steel and other metals for
structures or portions of structures. The materials related to this specification are specified in Item 720S,
"Metal for Structures" unless otherwise noted. Reinforcing steel (Item 406S) and other structural materials
are not included.

This specification is optional and is applicable for projects or work involving either inch-pound or SI units.
Within the text inch-pound units are given preference followed by SI units shown within parentheses.

721S.2 - Submittals

The submittal requirements of this specification item include:

A. Shop Drawings

1. The Contractor shall prepare and submit seven (7) copies of detailed shop drawings (or as
required by the Contract Documents) for each detail of the Contract Drawings requiring the use
of materials specified herein or in Item No. 720S, "Metal for Structures".

2. Shop drawings shall include complete details and schedules for fabrication and assembly, as
well as camber and erection diagrams for all structures, bridges, plate girders, and other
structural members as indicated on the drawings. The equipment, sequence of erection,
location and type(s) of falsework (including calculations), location of splices, and proposed
method of support to determine any overstress caused by the erection procedure shall also be
included.

3. The drawings shall be prepared on sheets 22 x 36 inches (A1 sheet size or 559 x 914 mm) or
larger. Each sheet shall include the following:

a. Project name and location

b. Name of structure or detail. For details, include structure name or location of detail within
the project.

c. Fabricator name and person responsible for preparation of drawing.

d. Contractor name.

e. Sheet numbering.

4. Preparation and submission of shop drawings may be on 11 × 17 inch sheets (A3 sheet size or
279 × 432 mm) or full size drawings may be reduced to half scale size if they are completely
clear and legible.

5. Field Verification

a. The Contractor shall be responsible for field verification of design information and shall
inform the Fabricator of any discrepancies with the Contract Documents.

b. When discrepancies are more than minor dimensional changes, the Contractor shall
resolve with the Architect/Engineer.

c. Any changes from the Contract Documents due to field verification of information shall be
clearly noted on the shop drawings.

6. All shop drawings shall be checked by the Fabricator before submitting them to the City of
Austin. The Contractor shall also be responsible for reviewing the shop drawings prior to
submittal to assure correctness and completeness and to coordinate ship fit and field
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connections. Resolution of problems and corrections to drawings, if necessary, shall be done
prior to submittal.

7. Changes in section(s), as allowed per this specification (P721S.4 C), shall be clearly noted on
the shop drawings.

8. Color coding for any grade of steel to be used on the project and not listed in ASTM A6 (A6M).

B. Painting shall conform to Item No. 722S, "Paint and Painting". Submit any proposed shop primers or
paints that are not otherwise specified.

C. Connections

1. When structural members are to be fabricated by welding, a welding procedure shall be
submitted. A welding procedure shall include the standard AWS symbol, size, length, type of
weld, and any other pertinent information. Upon approval, the welding procedure will be
assigned a Welding Procedure Number and the Shop Drawings shall include this number
adjacent to the appropriate welding symbol.

2. When structural members with calculated stress are to fabricated by bolting, a fabrication
procedure shall be submitted. A fabrication procedure shall include a list of equipment to be
used, sequence of assembly, sequence and detail of connections made, special processes
such as planing, facing, etc., detail of heat treating procedures, when applicable and any other
information concerning fabrication, as may be required by the Engineer/Architect.

3. Submit seven (7) copies of connection procedures along with the shop drawings.

4. Provide calculations for all standard connections, sealed by a Licensed Professional Engineer
registered in the state of Texas.

D. Production Data

1. Submit product data for all items in accordance with this specification and those materials
specified in Item No. 720S, "Metal for Structures". Include certification, mill test reports, or other
data as required. Mill test reports will not be required for miscellaneous hardware.

2. Quality Control

a. The Contractor shall provide, if requested, facilities in the shop and as many helpers as
needed, for the Inspector to properly inspect the materials and work quality. The Inspector
shall be allowed free access to the necessary parts of the work.

b. The Inspector will have the authority to reject any material or work which does not meet the
requirement of this specification. In case of dispute, the Contractor may appeal to the
Engineer or designated representative, whose decision will be final.

c. The acceptance of any material or finished members by the inspector will not prohibit
subsequent rejection if found defective. Rejected material shall be replaced promptly, or
made good by the Contractor to the satisfaction of the Engineer or designated
representative.

3. As materials are shipped, the Fabricator shall furnish the Engineer or designated
representativewith four (4) copies of the shipping invoice. The Fabricator's shipping invoice shall
include:

a. Member piece mark identification.

b. Number of pieces shipped.

c. Total calculated or scale weight for each shipment per bid item.

4. Final payment for structural steel will not be made until shipping invoices indicating total weight
of material used have been received and checked by the Engineer or designated
representative. Shipping weights will not be used as measurement for payment.
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E. Notice of Beginning Fabrication Work

1. The Contractor shall give the Engineer or designated representative seven (7) days notice prior
to the beginning of fabrication work in the shop.

2. No work shall be performed in the shop before the Engineer or designated representative has
authorized fabrication. Any purchases of material prior to authorization shall be at the
Contractor's risk.

F. Material Safety Data Sheets (MSDS)

Submit MSDS for materials as required and keep on the project job site.

G. Welder Certifications

Provide certification that welders working on the project have satisfactorily passed qualification tests
in accordance with AWS D1.1 (D1.1M). If recertification is required, retesting will be at the
Contractor's expense.

H. Repair Procedures

Submit repair procedures in accordance with the requirements herein.

721S.3 - Delivery, Storage, and Handling

A. Delivery

1. Deliver materials to the site at such intervals as required so as to ensure uninterrupted progress
of work.

2. Anchor bolts, anchorages, and other embedded items shall be delivered to the site in ample
time so as not to delay related work. Also, provide setting drawings, templates, and directions
for installation as required to properly install these items.

B. Storage and Handling

1. Store materials so as to permit easy access for inspection and identification. Do not store
materials in a manner that might cause distortion or damage to materials or support.

2. Keep materials off the ground using pallets, platforms or other supports.

3. Protect materials from corrosion and deterioration.

4. If bolts and nuts become dry or rusty, clean and lubricate them before use.

C. Repair or replace damaged materials, structures, or portions of structures as directed.

D. The handling of material, fabrication, blocking of partially completed members, and movement of
completed members shall be done in such a manner that the safety of workers and inspection
personnel will not be impaired at any time.

E. The storage, handling, and cleaning of corrosion resistant ("weathering") steel shall be in
accordance with ASTM A242 (A242M), ASTM A588 (A588M), or the requirements of the proprietary
manufacturer as applicable.

721S.4 - Quality of Work

A. Fabrication and Assembly

1. Fabrication shall be in accordance with either AISC 325 or 360.

2. Fabricate and assemble structural assemblies in the shop when possible. When shop
fabrication is not practical, provide markings as required to facilitate assembly.
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3. Fabricate in such a manner so as to limit storage and handling and not to hinder construction
progress.

B. Fabrication tolerances for rolled shapes, plate girders, plates, bars, wide flange sections, and
miscellaneous steel shall be in accordance with ASTM A 6 (A6M) or AWS D1.5 (D1.5M).

C. Rolled fabricated sections of slightly different dimensions and weight than the standard sections
shown will be acceptable, provided they have equal or greater Moment of Inertia and Section
Modulus than the sections(s) detailed. Changes in section(s) shall be clearly noted on the shop
drawings.

D. Maximum deviation from flatness for webs of wide flange sections shall be the same as for built-up
girders.

E. Shoes shall be fabricated with a tolerance not greater than the following:

1. The top bolster shall have the center 75 percent of the long dimension true to 1/32 inch (0.8
mm), with the remainder true to 1/16 inch (1.6 mm) and shall be true to 1/32 inch (0.8 mm)
across its entire width in the short dimension.

2. For a pin and rocker type expansion shoe, the axis of rotation shall coincide with the central axis
of the pin.

3. When the shoe is completely assembled and the top bolster is moved horizontally simulating the
movement of the shoe in the finished structure, no point in the plane of the top bolster shall
change elevation by more than 1/16 inch (1.6 mm) for the full possible travel of the rocker both
ways from the neutral position nor shall the top bolster change inclination with respect to the
horizontal by more than 1 degree during this same travel.

F. I-beams and girders shall be fabricated with a tolerance not greater than the following:

1. The plane of the bearing area of beams and girders shall be perpendicular to the vertical axis of
the beam within 1/16 inch (1.6 mm).

2. Correction of bearing areas of shoes, beams and girders to the above tolerances shall be with
heat and/or external pressure. Grinding or milling will be permitted if reduction of required
thickness of member is not reduced by more than 1/16 inch (1.6 mm).

3. Rolled material must be straight before being laid off or worked.

4. If straightening is necessary, it shall be done by procedures submitted to and approved by the
Engineer or designated representative. Sharp kinks and bends will be cause for rejection of the
material unless corrected to the satisfaction of the Engineer or designated representative.

721S.5 - Execution

A. Finishing

1. Finishing details of materials specified herein and Item No. 720S, unless noted otherwise, shall
be in accordance with AISC 325, Steel Construction Manual, and AISC 360, Specification for
Structural Steel Buildings.

2. Surface finishes shall be in accordance with ASME B46.1 and as indicated in Table A:

TABLE A

Condition
Roughness Value [micro inches
(micrometers)]

Member ends not subject to calculated stress 2000 (50.8)
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Cut surfaces 4 inches (100 mm) to 8 inches (200 mm) thick 1500 (38.1)

Cut surfaces up to 4 inches (100 mm) thick 1000 (25.4)

Milled ends of compression members, stiffeners, and fillers 500 (12.7)

Top surfaces of steel slabs, base plates, column cap plates, and
pedestal cap plates

250 (6.4)

Surfaces of bearing plates intended for sliding contact, pins, and
pin holes

125 (3.2)

3. Sheared edges of plates greater than 5/8 inch (15.9 mm) thickness and carrying calculated
stress shall be planed to a depth of ¼ inch (6.4 mm).

4. Re-entrant cuts shall be filleted to a minimum radius of ¾ inch (19.1 mm), except for the corners
of welding access cope holes adjacent to a flange.

5. Oxygen cutting shall be in accordance with AWS D1.1 and D1.5. Hand cutting shall be done
only where approved by the Engineer or designated representative.

6. Edges of all main members, which are sheared or oxygen cut, and all other exposed edges to
be painted shall be rounded or chamfered to an approximate 1/16 inch (1.6 mm) dimension by
grinding.

7. Unless otherwise indicated, steel plates for main members shall be cut and fabricated so that
the primary direction of rolling is parallel to the direction of the main tensile and/or compressive
stresses.

8. In all oxygen cutting, the flame shall be adjusted and manipulated to avoid cutting inside the
prescribed lines. Roughness exceeding the values of Table A and occasional notches or
gouges not more than 3/16 inch (4.8 mm) deep on otherwise satisfactory surfaces shall be
removed by machining or grinding. Cut edges shall be left free of slag. Correction of defects
shall be faired to the oxygen cut edges with a slope not exceeding 1 in 10.

9. Air carbon-arc or oxygen gouging, oxygen cutting, chipping or grinding may be used for joint
preparation or the removal of defective work or material. Oxygen gouging shall not be used on
ASTM A 514 (A514M), A517 (A517M), A242 (A242M), and A588 (A588M) corrosion resistant
("weathering") steels.

10. The top and bottom surfaces of steel slabs, base plates and cap plates of columns and
pedestals shall be planed or else the steel slabs and base plates hot-straightened. Parts of
members in contact with plates shall be faced to fit.

11. In planning the surfaces of expansion bearings, the cut of the tool shall be in the direction of
expansion.

12. Stiffeners shall provide an even bearing against flanges. Tight-fit, when indicated, shall have at
least 1 point bearing on the flange surface and the remainder with a maximum clearance of 1/16
inch (1.6 mm) at any point. Where stiffeners are to be welded to the flange, the opening prior to
shall not exceed 3/16 inch (4.8 mm) with the fillet weld size increased by the amount of the
opening.
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13. Structural members which are indicated on the Contract Documents to be annealed or
normalized shall have finish machining, boring, and straightening done subsequent to heat
treatment. Normalizing and annealing shall be as defined by ASTM A941. The temperatures
during the heating and cooling process shall be maintained uniformly throughout the furnace so
that the temperature a any two points on the member will not differ by more than 100°F (38°C)
at any one time.

14. Special requirements for ASTM A 514 (A514M) and A517 (A517M) shall be as follows:

a. Annealing and normalizing is not allowed.

b. Stress relieve only with the approval of the Engineer or designated representative.

c. Allowance for springback should be about three (3) times that of carbon steel.

d. For break press forming, the lower die span should be at least sixteen (16) times the plate
thickness.

e. If steel plates to be bent are heated to a temperature greater than 1125°F (605°C), they
must be requenched and tempered in accordance with the producing mill's practice.

f. The holding temperature for stress relieving shall not exceed 1100°F (595°C), except that
950°F (510°C) shall be maximum for welds and six (6) inches (150 mm) surrounding
welds.

15. Short radii on steel plates shall be hot bent at a temperature not greater than 1200°F (650°C).

16. When indicated, bridge shoes, pedestals or other parts which are built up by welding sections
of plate together shall be stress relieved in accordance with approved procedures.

B. Repair of Defects

1. Correction of cutting defects and of occasional notches or gouges less than 7/16 inch (11.1 mm)
deep for material up to 4 inches (100 mm) thick and less than 5/8 inch (15.9 mm)for material
over 4 inches (100 mm) thick may be made on steel with yield strengths up through 65 ksi (450
Mpa) by welding.

2. Discontinuities or defects in plate edges which form the faces of groove welds shall be removed
to a depth of 5/8 inch (15.9 mm) and repaired by welding. Laminations opening to these edges
shall be removed. Weld repairs shall be made by suitably preparing the defect, welding in
accordance with AWS D1.1 (D1.1M), and grinding the completed weld smooth and flush with
the adjacent surfaces.

3. Occasional notches, gouges or defects in oxygen cut edges of ASTM A514 (A514M) and ASTM
A517 (A517M) steel may be repaired by welding, when approved by the Engineer or designated
representative under the following conditions:

a. Cutting defects not more than 3/16 inch (4.8 mm) deep in plate edges which will form the
faces of a groove weld joint and which will subsequently be completely fused with the weld
may be repaired by welding. Discontinuities or defects to these edges shall be removed to
a depth of ¼ inch (6.4 mm) below the surface by grinding or chipping and the gouge
repaired by welding. Laminations opening to these edges shall be removed.

b. Cutting defects not more than 3/16 inch (4.8 mm) deep in plate edges which will form a
fillet-welded corner joint shall be repaired by welding only on the part of the edge which will
become the faying surface for the joint and the fusion zone of the fillet weld. The part of the
defect outside the toe of the completed fillet weld shall be removed by machining or
grinding and faired to the oxygen cut surface with a slope not exceeding 1 in 10. If the
actual net cross-sectional area which would remain after removal of the discontinuity is 98
percent or greater than the area of the plate based on nominal dimensions, weld repairs
shall be made as specified above using E-11018-M electrodes and grinding the completed
weld smooth and flush with the adjacent surface to produce a proper finish.

4. Straightening Bent Material



721S 09/26/12 Page 7 of 17 Steel Structures

a. The straightening of plates, angles, miscellaneous shapes, and built up members, when
approved by the Engineer or designated representative be done by methods that will not
produce fracture or other damage. A detailed procedure for straightening bent materials
shall be submitted to the Engineer or designated representative for approval.

b. Straightening of individual pieces shall be done prior to assembly into a built-up member.

c. The temperature for heat straightening of steel members shall not exceed 1200°F (650°C).

d. Heat straightening or correction of errors in camber of ASTM A514 (A514M) and A517
(A517M) steel members shall be done only under rigidly controlled procedures, each
application subject to the approval of the Engineer or designated representative. The
temperature shall not exceed 1100°F (595°C) nor shall the temperature exceed 950°F
(510°C) at the weld metal or within 6 inches (150 mm) thereof.

e. The temperature of the steel shall be controlled by approved temperature indicating
devices, such as crayons, liquids or bimetal thermometers.

f. Heat shall not be applied directly on weld metal.

g. Following straightening, the metal shall be carefully inspected for evidence of fracture.

5. Pins, Pinholes, and Rockers

a. Pinholes shall be bored true to the specified diameter, smooth and straight, at right angles
with the axis of the member and parallel with each other, unless otherwise indicated. Pins
and pinholes shall be finished to an ASME B46.1 value of 125.

b. The diameter of the pinhole shall not exceed that of the pin by more than 1/50 inch (0.5
mm) for pins 5 inches (127 mm) or less in diameter or 1/32 inch (0.8 mm) for larger pins.

c. Rockers shall be finished to an ASME B36.1 value of 250.

6. The limits of acceptability and repair of surface imperfections for all steels shall be in
accordance with ASTM a6 (A6M).

7. Discontinuities

a. Roughness exceeding an ASME B46.1 value of 2000 in oxygen cut surfaces and
occasional notches or gouges not more than 3/16 inch (4.8 mm) deep on otherwise
satisfactory surfaces, shall be removed by machining or grinding to a slope not exceeding
1 in 10.

b. In the repair and determination of limits of internal discontinuities visually observed on
rolled, sheared or oxygen cut edges and caused by entrapped slag or refractory,
deoxidation products, gas pocket or blow holes, the metal removed shall be the minimum
necessary to remove the defect or to determine that the permissible limit is not exceeded.
All repairs made by welding shall be approved by the Engineer and shall conform to the
applicable provisions of AWS D1.1 (D1.1M).

c. The limits of acceptability and the repair of visually observed edge discontinuities in plates
4 inches (100 mm) or less in thickness shall be in accordance with Table B where the
length of defect is the visible long dimension on the plate edge and the depth is the
distance the defect extends into the plate from the edge.
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Table B

Description of Discontinuity Repair Required

Any discontinuity 1 inch (25 mm) in
length or less

None - need not be explored.

Any discontinuity over 1 inch (25 mm) in
length and 1/8 inch (3.2 mm) maximum
depth.

None - depth should be explored.

Any discontinuity over 1 inch (25 mm) in
length with depth over 1/8 inch (3.2
mm) but not greater than ¼ inch (6.4
mm).

Remove - need not weld.

Any discontinuity over 1 inch (25 mm) in
length with depth over ¼ inch (6.4
mm)but not greater than 1 inch (25
mm).

Completely remove and weld. Aggregate length of welding
not over 20 percent of plate edge length being repaired.

Any discontinuity over 1 inch (25 mm) in
length with depth greater than 1 inch
(25 mm).

Subject to approval by the Engineer. Gouge out to 1 inch (25
mm) and block off by welding. Aggregate length of welding
not over 20 percent of plate edge length being repaired
unless approved by the Engineer.

d. Removal of metal by gouging shall be done in a manner assuring adequate width and
slope for welding.

e. Multiple discontinuities should be considered continuous when located in the same plane
within 5 percent of the plate thickness and separated by a distance less than the length of
the smaller of two adjacent continuities.

C. Heat Curving

The Contractor shall submit a list of steel members proposed for heat curving and a detailed
procedure for this work to be completed. Heat curving shall not proceed prior to written approval by
the Engineer or designated representative.

D. Color Coding

1. For each steel approved for use on the project, a distinct color code shall be required. The color
code shall be as specified in ASTM A6 (A6M). White shall be required for A 36 steel.
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2. The color code used for any steels not specified by ASTM A6 (A6M) must be submitted to and
approved by the Engineer or designated representative.

3. The appropriate color(s) shall be placed on the material upon entry into the shop and shall be
carried on all pieces to final fabrication. Loss of color code marking on any piece and with no
other positive identification shall require testing thereof prior to its use to re-establish positive
identity of the material to the satisfaction of the Engineer or designated representative.

E. Shop Painting

Preparation of surfaces and shop painting shall conform to Item No. 722S, "Paint and Painting."

F. Marking and Shipping

1. All structural members shall be marked in accordance with the erection diagram.

2. The markings shall be over the painted surface. In no case shall shop paint be left off in order to
preserve original markings on steel to be painted.

3. Members weighing more than 3 tons (2.7 MT) shall have the weight marked thereon.

4. The loading, transporting, unloading and storing of material shall be conducted so it will be kept
clean and free from injury.

5. Bolts of each length and diameter and loose nuts or washers of each size, shall be packed
separately and shipped in boxes, crates, kegs or barrels. A list and description of the contents
shall be plainly marked on the outside of each package.

721S.6 - Bolted Members

A. Detailing

Detailing of bolted connections, where not indicated on the drawings or specified herein, shall
conform to the latest edition of AISC 325, Steel Construction.

B. Bolts

Bolts shall be in accordance with Item No. 720S, "Metal for Structures".

C. Bolt Holes

1. All holes for bolts shall be either punched or drilled. Material forming parts of a member
composed of not more than five (5) thicknesses of metal may be punched 1/16 inch (1.6 mm)
larger than the nominal diameter of the bolts, if the thickness of the metal is not greater than ¾
inch for carbon steel, 5/8 inch (16.9 mm) for HS or ½ inch (12.7 mm) for XHS steel. For more
than five (5) thicknesses or when any of the main material is thicker than shown herein, all the
holes shall be subpunched or subdrilled 3/16 inch (4.8 mm) smaller and after assembling,
reamed 1/16 inch (1.6 mm) larger or drilled from the solid to 1/16 inch (1.6 mm) larger than the
nominal diameter of the bolts.

2. For punched holes, the diameter of the die shall not exceed that of the punch by more than 1/16
inch (1.6 mm). If any holes must be enlarged to admit the bolts, they shall be reamed. Holes
shall be clean cut without torn or ragged edges. Poor matching of holes will be cause for
rejection.

3. Reamed, punched and drilled holes shall be cylindrical, perpendicular to the member and 1/16
inch (1.6 mm) larger than the nominal diameter of the bolts. Reamers and drills shall be guided
by mechanical means. Only holes which are not accessible to mechanically guided equipment
shall be done by hand. Reaming and drilling shall be done with twist drills, except that for poorly
aligned holes tapered reamers shall be used in conjunction with a template so placed and held
so as to force the reaming to the best center of holes for that group. Connecting parts shall be
assembled and held securely during reaming or drilling operations and match-marked before
disassembling.
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D. Preparation of Holes for Field Bolting

1. Holes in all field splices of main truss members, box girders, continuous I-beams and plate
girders shall be subpunched and reamed while assembled or drilled full size with all parts
assembled, taking into account their relative position in the finished structure due to grade,
camber, and curvature. The assembly, including camber, alignment, accuracy of holes, and
milled joints shall be approved by the Engineer before reaming or drilling full size is started.

2. All holes for floor beams and stringer end connections shall be subpunched and reamed to a
steel template of not less than 1 inch (25 mm) thickness or reamed while assembled.

3. Holes for secondary members such as diaphragms, laterals, sway bracing, etc. may be
punched full size unless subpunching or subdrilling.

E. Accuracy of Holes

1. Accuracy of all holes punched full size, subpunched, or subdrilled shall be such that a cylindrical
pin 1/8 inch (3.2 mm) smaller in diameter than the nominal size of the punched hole may be
entered perpendicular to the face of the member, without drifting, in at least 75 percent of the
adjoining holes in the same plane after assembling and prior to any reaming. Pieces not
meeting this requirement will be rejected. Any hole which will not pass a pin 3/16 inch (4.8 mm)
smaller in diameter than the nominal size of the punched hole will be cause for rejection.

2. After reaming or drilling, 85 percent of the holes in any adjoining group shall show no offset
greater than 1/32 inch (0.8 mm) between adjacent thickness of metal.

3. Layout of shop work shall be done so that gage lines for bolts shall not vary from plan
dimensions more than 1/16 inch (1.6 mm). Full size holes in any adjoining group or line shall not
vary more than the following:

a. At least 8 percent of the holes shall be within 1/16 inch (1.6 mm) of plan gage.

b. Not more than 10 percent of the holes may vary as much as 1/8 inch (3.2 mm) from plan
gage.

c. Holes varying more than 1/8 inch (3.2 mm) from plan gage will not be accepted.

F. Shop Assembly

1. Each truss or box girder section shall be assembled in its relative position in the shop before
reaming is started. Match-marks shall be stamped in the metal at all field connections,
conforming to erection diagrams, at the time reaming is done.

2. Surfaces of metal to be in contact shall be cleaned before assembling.

3. Disassembling after reaming will be required to remove shavings, burrs, etc.

4. When bolting is required, shop or field, faying surfaces of all joints including splice plates, shall
be cleaned in accordance with AISC 325, Steel Construction Manual, and AISC 360,
Specification for Structural Steel Buildings.

5. The members shall be free from twists, bends and other deformations. In no case shall tack
welding be used in assembly for bolting without prior approval of the Engineer or designated
representative..

6. If necessary, the bolt holes shall be spear-reamed for the admission of bolts preparatory to the
shop bolting of full-sized punched material. The spear reamer used for this purpose shall be not
more than 1/16 inch (1.6 mm) larger than the nominal diameter of the bolts.

7. Parts not completely bolted in the shop shall be secured by temporary bolts, where practicable,
to prevent damage in shipment and handling.

8. The drifting done during assembling shall be only that required to bring the parts into position
and not sufficient to enlarge the holes or distort the metal. If any holes must be enlarged to
admit bolts, they shall be reamed.
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G. Preparation and Fit of Members

1. When indicated, abutting joints shall be milled and brought to an even bearing. Where joints are
not milled, the openings shall not exceed ¼ inch (6.4 mm).

2. Floor beams and girders with end connection angles shall be built to exact length back to back
of connection angles. If end connections are faced, the finished thickness of the angles shall be
not less than that indicated.

721S.7 - Welded Members

A. General

1. All welding operations, processes, equipment, materials, qualifications of welders, quality of
work, nondestructive testing, and inspection shall conform to Item No. 723S, "Structural
Welding", AWS D1.1 (D1.1M), AWS D1.5 (D1.5M), and the Shop Drawings.

2. Unless otherwise indicated, nondestructive testing (magnetic particle and radiographic) required
in the shop will be done by, and at the expense of, the Contractor. This will include furnishing all
materials, equipment, tools, labor and incidentals necessary to perform the required testing.

3. All magnetic particle inspection and all radiographic inspection shall be done in the presence of
and at the locations selected by the Engineer or designated representative. The Engineer or
designated representative shall examine and interpret all tests made.

4. Magnetic particle inspection shall conform to ASTM E 709 and the following unless otherwise
indicated:

a. For built-up members, 100 percent of the web to flange and bearing stiffener fillet welds on
not less than 1 fabricated piece for each 15 pieces or fraction thereof when the maximum
flange thickness is less than 2 ½ inches (63.5 mm).

b. For built-up members, 100 percent of the web to flange and bearing stiffener fillet welds on
not less than 1 fabricated piece for each 10 pieces or fraction thereof when the maximum
flange thickness is 2 ½ inches (63.5 mm) or greater.

c. Welds requiring repairs shall be retested by magnetic particle inspection after the repairs
are made.

d. No magnetic particle inspection will be required for rolled sections.

5. Radiographic inspection shall conform to ASTM E94, AWS B1.10, and the following unless
indicated otherwise on the Drawings:

a. For shop welds of material 65 ksi (450 Mpa) yield strength and less, radiographic
inspection will be made as follows:

1. The full flange width of 35 percent of all flange splices where the plate thickness at the
weld is 2 inches (50 mm) or less.

2. The full flange width of 50 percent of all flange splices where the plate thickness at the
weld is greater than 2 inches (50 mm).

3. 1/5 the depth of the web of 50 percent of the web splices on each structure.

4. If unacceptable work is found, additional radiographs will be made on sections welded
by the same equipment and/or operator just prior to and just after the section
containing the defect.

b. For shop welds of material greater than 65 ksi (450 Mpa) yield strength, radiographic
inspection shall be made on all groove welds. These welds shall be inspected not less than
48 hours after they are completed.

c. Welds requiring repairs shall be retested by radiography after repairs are made. All
radiographic inspection and necessary repairs shall be done prior to assembly.
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d. When radiographic inspection of particular welds is required by the plans, this shall be in
addition to the radiographic inspection required herein.

B. Surface Preparation for Welding

1. Surfaces to be welded shall be smooth, uniform and free from fins, tears and other defects
which would adversely affect the quality of the weld. Surfaces to be welded shall be free from
loose scale, slag, rust, grease, or other material. Mill scale that withstands vigorous wire
brushing or a light film of drying oil or rust inhibitive coating may remain. Finish of bevels of
groove welds shall be milled or ground. Oxygen cut bevels without grinding will not be allowed.

2. When a zinc-rich paint is specified, surfaces within 4 inches (100 mm) of a groove weld joining
main stress carrying members and within 2 inches (50 mm) of fillet welds joining diaphragms or
lateral bracing to stiffeners or gusset plates shall be sandblast cleaned and coated with linseed
oil. After welding is completed, the areas shall be sandblast cleaned and painted as required for
the specified paint system.

3. For other paint systems, surfaces within 2 inches (50 mm) of any weld joining main stress
carrying members shall be free from any paint or other material that would prevent proper
welding.

4. Sheared plates for webs of built-up members shall be wide enough to allow for trimming of
edges where built-in camber is required. Plates with rolled edges used for webs shall be
trimmed by oxygen cutting.

5. The faying surfaces of the web and flange plates and the adjacent surfaces that are to be fillet
welded shall be cleaned by grinding prior to assembly and welding of web to flange.

C. Assembly of Parts

1. Parts to be joined by fillet welds shall be brought into as close contact as possible, with a
maximum separation of 3/16 inch (4.8 mm). If the separation is 1/16 inch (1.6 mm) or greater,
the leg of the fillet weld shall be increased by an equivalent amount. The separation between
faying surfaces of lap joints and of butt joints landing on a backing strip shall not exceed 1/16
inch (1.6 mm). The fit of joints not sealed by welds throughout their length shall be close enough
to exclude water after painting. Where irregularities in rolled shapes or plates after straightening
prevents this, the procedure necessary to bring them within the above limits shall be approved
by the Engineer or designated representative. The use of fillers is prohibited, except as
indicated or as approved by the Engineer.

2. Members to be welded shall be brought into correct alignment and held in position by clamping,
welding, or tacking until the joint has been welded.

3. Adequate clamps must be provided to prevent cupping or warping of the parts when welding
them to the web. The clamping devices must be designed to not interfere with the operation or
guiding of automatic welding equipment.

4. Temporary stiffeners used for jigs and/or warpage control shall not be tack welded to the flange
material. Tacking to the web is permissible if the welds are at least d/6 distance away from the
flange, where "d" is the web depth. The tack weld shall be removed by grinding flush with the
parent metal prior to acceptance.

5. Suitable allowance shall be made for shrinkage. The joint shall never be restrained on both
sides when welding.

6. Abutting parts to be joined by groove welds shall be aligned carefully. All shop groove welds in
flange plates shall be ground smooth and flush with the base metal on all surfaces. This shall
apply both to parts of equal thickness and parts of unequal thickness.

7. The surfaces shall be ground so that the radii at the points of transition will be 4 inches (100
mm) minimum.
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8. When groove welds are used to join materials of different thickness or width, there shall be a
smooth transition between offset surfaces with a slope of not greater than 1 in 4 in thickness
transition and to the proper radii in the case of width transition.

9. Groove welds in web plates need not be ground unless indicated.

10. Grinding shall be done in the direction of stress and in a manner that keeps the metal below
the blue brittle range of 350°F (177°C).

11. Intermediate stiffeners within 12 inches (300 mm) of a splice point shall be shipped tack
welded in place. Final welding shall be done in the field.

D. Surface Preparation and Shop Assembly for Field Welds

1. Ends of beams and girders shall be prepared in accordance with the requirements herein or as
indicated. The centerline of the land of opposing web and flange bevels shall not deviate from
each other by more than 1/16 inch (1.6 mm).

2. For Shop Assembly, members should be brought into abutting contact in accordance with the
shop drawings. Root faces shall not vary in excess of 1/16 inch (1.6 mm) from contact.
Corrections by additional cutting and/or grinding shall be made to bring the splice within this
tolerance. Finish of bevels for groove welds shall be milled or ground. Oxygen cut bevels
without grinding will not be allowed.

3. Ends of beams or girders to be welded shall be prepared in the shop taking into account their
relative positions in the finished structure due to grade, camber, and curvature. Each splice
shall be completely shop assembled, checked and match-marked while assembled.

721S.8 - Field Erection

A. General

1. Field erection shall be in accordance with the approved shop drawings. Such approval shall not
relieve the Contractor of responsibility for the safety or adequacy of methods or equipment, or
from carrying out the work in full as indicated. No work shall be done without the approval of the
Engineer or designated representative.

2. Field erection plans for beam units will not be required unless indicated.

3. Spot welding for the purpose of eliminating field erection bolts or for holding steel parts together
while bolting will not be permitted.

4. The Contractor shall provide falsework and all tools, machinery, and appliances (including drift
pins and fit-up bolts) necessary for the expeditious handling of field erection work. Drift pins
sufficient to fill at least ¼ of the field holes for main connections shall be provided.

5. When railroad or roadway traffic must be maintained beneath girders or beams already placed,
traffic shall be protected against falling objects during the erection of diaphragms and other
structural members, during the placing of cast-in-place concrete, and during the erection and
dismantling of forms thereof. The protection shall consist of safety nets of 1 inch (25 mm) mesh
maximum or a flooring with openings not larger than 1 inch (25 mm).

B. Storing, Handling, and Assembling Materials

1. All material shall be handled in a manner that prevents damage.

2. Stored material shall be placed on skids above the ground and kept clean and properly drained.
Girders and beams shall be placed upright and shored. Long members, such as columns, shall
be supported on skids placed closely enough to prevent excessive deflection.

3. The parts shall be match-marked and assembled accurately as indicated on the approved
erection drawings.

4. Hammering which will injure or distort the members is not allowed.
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5. All bearing and faying surfaces of structural steel in bolted connections shall be cleaned before
the connection members are assembled. When ASTM A588 (A588M) steel is used these,
surfaces shall receive a Class B blast cleaning conforming to Item No. 722S, "Paint and
Painting", prior to assembly of the connection members. The areas of the outside ply under
washers, nuts, or bolt heads shall be cleaned prior to installation of the bolts.

6. Unless erected by the cantilever method, truss spans shall be erected on blocking located so as
to provide proper camber. The blocking shall be left in place until the tension chord splices are
fully connected and all other truss connections pinned and bolted. Main connections shall have
½ of the holes filled with bolts and erection pins (½ bolts and ½ pins) before swinging the span.
Splices and connections carrying traffic during erection shall have ¾ of the holes so filled.

7. Fit-up bolts shall be of the same nominal diameter as the connection bolts. Erection pins shall
be 1/32 inch (1 mm) larger diameter.

8. There shall be no temporary welds for transportation, erection, or other purposes on main
members, except at approved locations more than 1/6 the depth of the web from the flanges of
beams and girders, unless otherwise approved by the Engineer or designated representative.

C. Falsework

1. Falsework shall be properly designed for the loads to be supported and shall be substantially
constructed and properly maintained. The Contractor shall prepare and submit to the Engineer
falsework plans, including calculations.

2. The falsework plans shall include all details of members, connections, equipment, etc., so that a
structural check can be made of them.

3. Approval of the falsework plans does not relieve the Contractor of responsibility/liability for the
falsework during field erection.

D. Welding and Nondestructive Testing

Welding and nondestructive testing shall conform to Item No. 723S, "Structural Welding".

E. Ancillary Items

All ancillary items such as castings, bearing plates, etc. shall be in accordance with the drawings or
as specified elsewhere.

F. Errors in Shop Work

1. Any errors in shop work which prevent the proper assembling and fit-up of parats by the
moderate use of drift pins or a moderate amount of reaming and slight chipping or cutting shall
be reported immediately to the Engineer or designated representative, along with the proposed
method(s) of correction.

2. Corrections of minor misfits and a reasonable amount of reaming will be considered a legitimate
part of the work.

3. Corrections shall be made in the presence of the Engineer or designated representative, unless
otherwise directed. Such work is to be done at the entire expense of the Contractor.

721S.9 - Paint and Painting

Unless otherwise indicated, painting shall conform to Item No. 722S, "Paint and Painting".

721S.10 - Measurement and Payment

No direct compensation will be made for "Steel Structures". Measurement and payment for quantities of
metals, concrete, reinforcement, railing, ancillary items, and other bid items which constitute the
completed and accepted structure(s) shall conform to pertinent specifications.
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End

Ref: 204S, TxDoT 447, 720, 722, 723, TxDoT Bulletin C-5, ASTM E 44, ASTM A 6, AS TM A 514/A 517,
AS TM A 588

SPECIFIC CROSS REFERENCE MATERIALS

Specification Item 721S, "Steel Structures"

City of Austin Standard Specification Items

Designation Description

Item 406S Reinforcing Steel

Item 720S Metal for Structure

Item 722S Paint and Painting

Item 723 Structural Welding

American Institute of Steel Construction (AISC)

Designation Description

325 Steel Construction Manual

360 Specification for Structural Steel Buildings

American Society for Testing and Materials (ASTM)

Designation Description

A6/A6M
Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates,

Shapes, and Sheet Piling
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A242/A242M Standard Specification for High-Strength Low-Alloy Structural Steel

A588/A588M
Standard Specification for High-Strength Low-Alloy Structural Steel with 50 ksi [345 Mpa]

Minimum Yield Point to 4-in. [100-mm] Thick

A941 Terminology Relating to Steel, Stainless Steel, Related Alloys, and Ferroalloys

E94 Standard Guide for Radiographic Examination

E709 Standard Guide for Magnetic Particle Examination

American Society of Mechanical Engineers (ASME)

Designation Description

B46.1 Surface Texture (Surface Roughness, Waviness & Lay)

American Welding Society (AWS)

Designation Description

B1.10 Guide for Nondestructive Inspection of Welds

D1.1/D1.1M Structural Welding Code - Steel

D1.5/D1.5M Bridge Welding Code

RELATED CROSS REFERENCE MATERIALS

Specification Item 721S, "Steel Structures"
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City of Austin Standard Specification Items

Designation Description

Item 406S Reinforcing Steel

TxDOT Specifications

Designation Description

Item 441 Steel Structures

Item 442 Metal for Structures

Item 447 Structural Bolting

Item 448 Structural Field Welding
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ITEM NO. 723
STRUCTURAL WELDING

723.1 - Description

This item shall consist of field welding of structural steel and reinforcing steel.

Provisions are made herein for the welding of the types of steel listed in Table 2, using the manual
shielded metal-arc process, semiautomatic (manual) gas metal-arc welding and flux cored arc welding
processes. Other welding processes may be permitted with the specific approval of the Engineer and with
qualification of the welding procedure.

Shop fabrication and welding shall conform to Item No. 721, "Steel Structures" and TXDOT Bulletin C-5.

723.2 - General

All welds including tack welds to be incorporated shall be made by a certified welder. Tack welds shall be
cleaned and fused thoroughly with the final weld. Defective, cracked or broken tack welds shall be
removed.

Certification for welders shall conform to TXDOT Bulletin C-6. Miscellaneous welds may be made by a
welder qualified conforming to "Welder Qualification", below.

Welds shall be as indicated. The location or size shall not be changed without approval of the Engineer.

The welder shall identify groove welds made by the welder with paint or indelible ink.

Welding will not be allowed when air temperature is lower than 20°F, surfaces are wet or exposed to rain,
snow or wind or when operators are exposed to inclement conditions that will hamper their performance.

Moisture present at the point of welding shall be driven off conforming with Table 3, before welding
commences. Wind breaks shall be required for the protection of all welding operations.

There shall be no temporary welds for transportation, erection or other purposes on main members,
except at locations more than 1/6 the depth of the web from the flanges of beams and girders as
indicated or as approved by the Engineer.

ASTM A 514/517 steels shall maintain all groove welds in main members and in flanges of beams and
girders subject to tensile stress or reversals of stress shall be finished smooth and flush on all surfaces,
including edges, by grinding in the direction of applied stress leaving the surface free from depressions.
Chipping may be used provided it is followed by such grinding. Parts joined by groove welds connecting
plates of unequal thickness or width shall have a smooth transition between offset surfaces at a slope not
greater than 1 in 4 with the surface of either part. The surfaces shall be ground so that the radii at the
points of transition shall be 4 inches minimum.

All groove welds, except when produced with the aid of backing, shall have the root of the initial weld
gouged, chipped or other-wise removed to sound metal before welding is started from the second side,
except that back gouging will not be required when welding steel piling or armor joints with E 6010
electrodes. The back side shall be thoroughly cleaned before placing backup pass.

When backing for welds is left in place to become a part of the structure, it shall be a single length insofar
as possible. Where more than a single length is needed, they shall be joined by full penetration butt
welds. The surfaces of this butt weld shall be ground flush as necessary to obtain proper fit-up in the weld
joint.
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Before welding over previously deposited metal, all slag shall be removed and the weld and adjacent
base metal shall be cleaned. This requirement shall apply equally to successive layers, successive beads
and the crater area.

Arc strikes outside the area of permanent weld must be avoided on all steels. Where they do occur,
resulting cracks and blemishes shall be ground out to a smooth contour and checked to insure
soundness.

Stringer bead technique shall be used where possible for groove welds on all types of steel. Weaving will
not be permitted for ASTM A 514/517 steel except in vertical welding, where a weave not exceeding 2
electrode diameters is permissible for manual shielded metal-arc process.

In all welding processes the progression for all passes in vertical welding shall be upward using a back
step sequence.

Groove welds shall begin and terminate at the ends of a joint on extension bars. Edge preparation and
thickness of extension bars shall be the same as that of the member being welded and shall extend a
minimum of ¾ inch beyond the joint. Extension bars shall be removed with a cutting torch or arc-air
gouging upon completion of the weld and the flange edges shall be ground smooth.

Any defects exposed by the grinding shall be cleaned, filled with weld metal and reground to a uniform
finish. All grinding shall be parallel to the flange. Excess grinding of the parent metal shall be avoided.

723.3 - Materials

Electrodes for manual shielded metal arc welding shall conform to the requirements of the latest edition of
"Specification for Mild Steel Covered Arc-Welding Electrodes", AWS A5.1 or to the requirements of the
latest edition of "Specifications for Low Alloy Steel Covered Arc-Welding Electrodes", ASW A5.5.

All electrodes and combination of electrode shielding for gas metal-arc welding for producing weld metal
with a minimum specified yield point not exceeding 60,000 psi shall conform to the requirements in the
latest edition, "Specification for Mild Steel Electrodes for Gas Metal-Arc Welding", AWS A5.18, AWS
A5.28 or "Specification for Mild Steel Electrodes for Flux Cored Arc Welding", AWS A5.20, applicable for
the classifications producing weld metal having a minimum impact strength of 20 ft/lb, Charpy V-notch, at
a temperature of 0 F or below.

For weld metal with a minimum specified yield strength exceeding 60,000 psi, the Contractor shall
demonstrate that each electrode and flux or combination of electrode and shielding medium proposed for
use will produce low alloy weld metal having the mechanical properties listed in Table 1 in the as welded
condition.

The mechanical properties shall be determined from a multiple pass weld made in accordance with the
test requirements of the latest edition of AWS A5.18, AWS A5.20 or AWS A5.28 as applicable.

Table 1
Required Mechanical Properties for GMAW and FCAW Electrodes

GMAW
Grade

FCAW
Grade

Tensile Strength
psi - Minimum

Yield Strength psi
- Minimum

Elongation, % in 2
inches Minimum

Strength ft-lb at 0
F -Minimum

ER80S E80T 80,000 65,000 18 20
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ER90S E90T 90,000 78,000 17 20

ER100S E100T 100,000 90,000 16 20

ER110S E110T 110,000 98,000 15 20

The mechanical property tests for Grades ER100S, E100T and E110T shall be made using ASTM A
514/517 base metal.

All electrodes used on City projects shall be approved by the Engineer. Tests shall be made on
electrodes of the same class, size and brand which were manufactured by the same process and with the
same materials as the electrodes to be furnished. Tests must be made and approval renewed every 12
months.

For sizes of electrodes not requiring tests by AWS Specifications, test reports shall be furnished for
electrodes of the nearest size and of the same classification. The request for approval shall include the
manufacturer's certification that the process and material requirements were the same for manufacturing
the tested electrodes and those to be furnished and new test reports, shall be submitted if any changes
are made in process or materials during the effective period.

Class of electrodes required will be shown in Table 2. Electrodes shall be used with the type of current,
the polarity and in the positions permitted by AWS A5.1 and A5.5 for manual shielded metal-arc welding.
AWS A5.18 or A5.20 and A5.28 Specifications shall govern for gas metal-arc welding and flux cored arc
welding.

Table 2
Classifications of Electrodes Permitted

Type of Steel Main Members Groove & Fillet Welds
Secondary Members Groove &

Fillet Welds

Steel Piling, E6010 E60T-8 E60XX E60T-8 ER70S-2

A 53 Pipe, E6011 E70S-1B E70XX E7XT-1 ER70S-3

A 500, E7016 ER70S-2 E702-1B E7XT-5 ER70S-6

A 501, E7018 ER70S-3 E70S-2 E7XT-6 ER70S-7

Armor Joints ER70S-6 E70S-3 E7XT-8

ER70S-7 E70S-6
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E70U-1

A 36, E7016 ER70S-2 E7016 ER70S-2

A 441, E7018 ER70S-3 E7018 ER70S-3

A 572 Grade 50 E7XT-1 ER70S-6 E7XT-1 ER70S-6

A 588, E7XT-5 ER70S-7 E7XT-5 ER70S-7

A 242 Deck Plates E7XT-6 E7Xt-6

API Pipe E7XT-8 E7XT-8

A 514/A 517 E10018M ER1102 E11018M ER110S

2½ inches thick or less E110T E110T

A 514/A 517 E10018M ER100S E10018M ER100S

Over 2 ½ inches thick E100T E100T

A 588, A 242 E8018, C-3 E8018, C-3

A 618 Weathering Steel E80T(3) ER80S(3)
E80T(3)

ER80S(3)

Reinforcing Steel E7016 E7018

A 572 Grades 60 and 65 for
Light Towers

E8016

E8018 E80T

ER80S

(1) Use of the same type electrode with the next higher mechanical properties, conforming to AWS A5.1
or A5.5, than those listed will be permitted.

(2) In joints involving base metals of different yield points or strengths, low hydrogen electrodes
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applicable to the lower strength base metal may be used.

(3) Deposited weld metal for weathering steel shall have the following chemical composition: C,
maximum percent, 0.12; Minimum percent, 0.51/1.30; P, maximum percent, 0.03; S, maximum percent,

0.04; Si, percent 0.35/0.80; Cu, percent, 0.30/0.75; Ni, percent, 0.40/0.80; Cr, percent, 0.45/0.70.

Before use, all electrodes with low hydrogen coverings conforming to AWS A5.1 shall be dried for not less
than 2 hours between 450 F and 500 F and electrodes with low hydrogen coverings conforming to AWS
5.5 for not less than 1 hour at a temperature between 700 F and 800 F. Immediately after drying,
electrodes shall be stored in ovens held at a temperature of at least 250 F. E70 electrodes not used
within 4 hours, E80 within 2 hours, E90 within 1 hour, E100 and E110 within 30 minutes after removal
from the storage oven shall be redried before use. Electrodes with flux which has been wet, cracked or
otherwise damaged, shall not be used. When ASTM A 514/517 steel is used for welding, electrodes shall
be dried at least 1 hour at temperatures between 700 F and 800 F before being used. Electrodes may be
redried only once.

Suitable facilities for drying and storage of electrodes shall be furnished at the job site, along with
thermometers for checking and controlling the oven temperature.

In humid atmospheres, the times allowed for use without redrying may be reduced.

When a gas or gas mixture is used for gas metal-arc or flux cored arc welding, it shall be of a welding
grade having a dew point of -40 F or lower. The gas manufacturer shall furnish certification to the
Engineer that the gas or gas mixture is suitable for the intended application and will meet the dew point
requirements.

Welding wire coils removed from the original package shall be protected or stored to keep their
characteristics or welding proper-ties intact. Rusty coils or portions of coils that are rusty shall not be
used.

Any deviation from the above electrode designation shall be approved by the Engineer.

723.4 - Construction Methods

For any welding process, the parts to be joined by fillet welds shall be brought into as close as possible
and shall not be separated more than 3/16 inch. If the separation is 1/16 inch or greater, the leg of the
fillet weld shall be increased by the amount of the separation. The separation between faying surfaces of
lap joints and of butt joints landing on backing strips shall not exceed 1/16 inch.

Splices of beams and girders joined by groove welds shall be carefully aligned with the center of gravity
of both members coinciding or each flange vertically offset equally. Beams and girders with offset webs
shall be fit with the webs aligned and the flanges offset laterally.

When flanges are offset or abutting parts differ a thickness or width by more than 1/8 inch, the joint shall
be made with the slope of the weld metal to each surface, with a transition not exceeding 1 in 4.

Suitable allowance shall be made for shrinkage and the joint shall never be restrained on both sides in
any welding process.

All butt splices shall be made before welding of diaframs or sway bracing in a particular section of a unit.
Diaframs and sway bracing may be welded in a unit behind the splice welding to provide stability except



723 09/26/12 Page 6 of 16 Structural Welding

where such welding interferes with butt splice adjustments such as at a drop-in segment of a continuous
unit. All splices shall be made before welding of beams or girders to shoes.

For manual shielded metal-arc welding, the fit-up procedure listed below shall be used for manual
shielded metal-arc welding of groove welds for butt joints:

Members shall be spaced to provide a 3/16 inch root opening at the nearest point. When at other parts of
the joint the spacing provides up to and including a 7/16 inch opening correction may be made by buildup
not exceeding 1/8 inch on each bevel nose. Openings exceeding 7/16 inch shall require rebeveling of the
joint to bring it within the maximum buildup limits prescribed above. Build must be allowed to cool before
proceeding with the welding.

All members shall be brought into correct alignment and held in position by acceptable clamps while
being welded.

Deviations from the above fit-up procedure shall be approved by the Engineer.

723.5 - Procedure

Shrinkage and distortion shall be controlled through the use of an approved procedure. Passes shall be
made symmetrically and shall alternate between both sides of the joint.

For manual shielded metal-arc welding, beam and girder splices shall be made as indicated. Welds shall
be alternated from side to side to prevent heat buildups on 1 flange edge. The passes must be arranged
between the top and bottom flange to maintain balance and symmetry.

The sequence used in welding of splices in all I-beams shall be to first place 4 tacks (1½ to 2 inches) in
the web.

For I-beam or for built-up girders, place passes 1, 2 and 3 in the top flange, followed by passes 4, 5 and 6
in the bottom flange.

Gouge out and replace passes 1 and 4, which always are placed in the over position before welding on
the web. Next, place passes 7 and 8 in the web after aligning girder webs with short tacks at
approximately 8 inches on centers.

Alignment clamps may be removed when sufficient weld has been placed to hold the members together
and welding is completed using the sequence indicated.

When welding the root passes of beam and girder splices, E7010 electrodes may be used, provided the
work is preheated con-forming to Table 3. After the root passes are backed up, the E7010 electrode pass
shall be completely removed by arc-air gouging and replaced using low hydrogen electrode.

When this procedure is used, it shall be a continuous operation and back gouging and rewelding shall be
completed on each splice before starting on another one. The use of E7010 electrodes will not be
permitted for welding ASTM A 514/A 517 steel.

For haunch girder splices adjacent to the haunch section, the welding, once started, shall be continuous
until a minimum of 50 percent of the welding in both flanges is completed.

Deviation from the above sequence of weld passes shall be approved by the Engineer.

Procedures for all gas metal-arc and flux cored arc welding shall be submitted to the Engineer for
approval and shall be qualified prior to any field welding.

All gas metal-arc and flux cored arc welding procedures shall be qualified conforming to Sections 5 and 7
of TXDOT Bulletin C-5. For each joint to be used in construction, the joint details, electrode classification
or grade, electrode diameter, voltage, amperage, travel speed, order and relative position of passes,
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number and thickness of layers, gas flow, dew point of gas, back gouging, method of cleaning and other
pertinent information shall be clearly presented in the Procedure Specification. Fillet welds shall conform
to details indicated.

Procedures for welding on ASTM A 514/A 517 steel shall be qualified conforming to TXDOT Bulletin C-5
and approved by the Engineer prior to starting work. Variables to be reported shall include welding
process, plate thickness, grade of steel, weld position, joint details, type and size of electrode, number
and location of passes, welding sequence, back gouging, current and voltage per pass, welding speed,
heat, input and maximum interpass temperature. The heat input and maximum interpass temperature
shall not exceed the recommendations of the Steel Producer.

The classification and size of electrode, arc length, voltage and amperage shall be suitable for the
thickness of the material, type of groove, welding positions and other circumstances attending the work.

(1) Manual Shielded Metal-Arc Welding Process
(a) The maximum size of electrode shall be as follows provided the welder has been certified for

its use by the City:

1. 5/16 inch for all welds made in the flat position except root passes.

2. ¼ inch for horizontal fillet welds.

3. ¼ inch for root passes of fillet welds made in the flat position and of groove welds made in
the flat position with backing and with a root opening of ¼ inch or more.

4. 5/32 inch for welds made with EXX14 and low hydrogen electrodes in the vertical and
overhead positions.

5. 3/16 inch for root passes of groove welds and for all other welds not included under 1, 2, 3
and 4 above.

(b) The root pass size shall be large enough to prevent cracking. The maximum thickness of layers
subsequent to the root pass in fillet welds and of all layers in groove welds shall be:

1. ¼ inch for root passes of groove welds.

2. 1/8 inch for subsequent layers of welds made in the flat position.

3. 3/16 inch for subsequent layers of welds made in the vertical, overhead and horizontal
positions.

(c) The maximum size fillet weld which may be made in one pass shall be:

1. 3/8 inch in the flat position.

2. 5/16 inch in horizontal or overhead positions.

3. ½ inch in the vertical position.

(2) Manual (Semiautomatic) Gas Metal-Arc Welding and Flux Cored Arc Welding Process
(a) The maximum size electrode used shall be as follows:

1. 5/32 inch for the flat and horizontal positions.

2. 3/32 inch for the vertical position.

3. 5/64 inch for the overhead positions.

(b) The thickness of weld layers, except root and surface layers shall not exceed ¼ inch. When the
root opening of a groove weld is ½ inch or greater, a multiple pass split-layer technique shall be
used. The split-layer technique shall be used. The split-layer technique shall be used in making
all multiple pass welds when the width of the layer exceeds 5/8 inch for gas metal-arc welding
or ¾ inch for flux cored arc welding.
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(c) The welding current, arc voltage, gas flow, mode of metal transfer and speed of travel shall be
such that each pass will have complete fusion with adjacent base metal and weld metal and
there will be no overlap, excessive porosity or undercutting.

(d) Gas metal-arc welding or flux cored arc welding with external gas shielding shall not be done in
a draft or wind. An approved shelter of a material and shape capable of reducing the wind
velocity in the vicinity of the welding to a maximum of 5 miles per hour shall be furnished by the
Contractor

(e) The maximum size of a fillet weld made in 1 pass shall be:

1. ½ inch for the flat and vertical position.

2. 3/8 inch for the horizontal position.

3. 5/16 inch for the overhead position.

(3) Preheat
Preheat ahead of welding both groove and fillet welds (including tack welding) will be required as
shown in Table 3.

Preheat and interpass temperatures must be sufficient to prevent crack formation. The preheat
temperatures shown in Table 3 are minimums and higher preheats may be necessary in highly
restrained welds.

When the base metal is below the required temperature, it shall be preheated so the parts being
welded are not less than the specified temperature within 3 inches of the point of welding.

For all groove welds, reheat temperature shall be measured on the side opposite to which the heat is
applied at points about 3 inches away from the joint.

Preheating equipment shall be adequate to maintain the entire joint at or above the specified
temperature. When possible, a joint shall be completely welded before it is allowed to cool below the
specified temperature but shall always be welded sufficiently to prevent cracking before cooling is
permitted.

Usually preheat and interpass temperatures shall not exceed 400 F for thickness up to 1 ½ inches
and 450 F for greater thickness. These temperatures shall never be exceeded on ASTM A514/517
steels.

The welder shall have and use approved equipment for checking preheat and interpass
temperatures at all times while welding is in progress.

Table 3
Minimum Preheat and Interpass Temperature for Manual Shielded Metal-Arc Welding, Flux Cored Arc

Welding or Gas Metal-Arc Welding

Manual or Semiautomatic Gas Metal-Arc Welding, Flux Cored Arc
Welding or Manual Shielded Metal-Arc Welding with Low Hydrogen

Electrodes

Thickness of Thickest Part
at Point of Welding

ASTM A 36; A 242; A 441 A 572 Grades 42, 45 and 50;
A 588

ASTM A 514/517
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To ¾ inch, incl. 50 F 50 F

Over ¾ inch to 1 ½ inches,
incl.

70 F 125 F

Over 1 ½ inches to 2 ½
inches, incl.

150 F 175 F

Over 2 ½ inches 225 F 225 F

1. These temperatures are the minimum required for the thinner material shown for each increment and
higher preheat on a step basis will be required for the thicker material within each increment. Preheat
and interpass temperatures must be sufficient to prevent crack formation and welding shall be
carried continuously to completion or to a point that will assure freedom from cracking before the
joint is allowed to cool below the minimum specified preheat and interpass temperature.
Temperature above those shown may be required for highly restrained welds.

2. When E7010 electrodes are permitted for tacking or temporary root pass, the material shall be pre-
heated according to the following:

Thickness of
Thickest Part

Preheat for Tacking or
Temporary Root Pass

½ inch and less 150 F

9/16 inch through ¾
inch

200 F

13/16 inch through
1½ inches

300 F

Over 1½ inches 400 F

3. When joining steels of different strengths or thickness with groove welds, the preheat and interpass
temperatures for the higher strength steel and the average plate thickness shall be used. For fillet
welds, the preheat shall be used for the higher strength steel and the thickest plate being welded.

4. When the base metal temperature is below 32 F, preheat to at least 70 F and maintain this minimum
temperature during welding.

5. Heat input when welding A 514/517 steel shall not exceed the steel producer's recommendations.
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6. When moisture is present on the base metal it shall be preheated to 200 F before welding is started.

723.6 - Quality of Welds

Weld metal shall be sound throughout.

There shall be no cracks in any weld or weld pass.

There shall be complete fusion between the weld metal and the base metal and between successive
passes throughout the joint.

Welds shall be free from overlap and the base metal free from undercut more than 1/100 inch deep when
its direction is transverse to the primary stress in the part that is undercut. Undercut shall not be more
than 1/32 inch deep when its direction is parallel to the primary stress in the part that is undercut.

All craters shall be filled to the full cross section of the welds.

All welds on ASTM A 514/517 steel shall be visually examined for longitudinal or transverse cracks not
less than 48 hours after completion of welding.

723.7 - Corrections

When the weld quality is unsatisfactory, the following corrective measures will be required by the
Engineer whose specific approval shall be obtained for making each correction.

When requirements prescribe the removal of part of the weld or a portion of the base metal, removal shall
be by oxygen gouging or arc-air gouging.

Oxygen gouging shall not be used on ASTM A 514/517 steel or for A 588 weathering steel.

Backgouging of splices in beams and girders or cutouts of defective welds shall be done by arc-air
gouging by a welder qualified to make beam and girder splices.

Where corrections require the deposition of additional weld metal, the sides of the area to be welded shall
have sufficient slope to permit depositing new metal.

Defective or unsound welds shall be corrected either by removing and replacing the entire weld or as
follows:

1. Excessive convexity. Reduce to size by grinding off the excess weld metal.

2. Shrinkage cracks. Cracks in base metal, craters and excessive porosity. Remove defective
portions of base and weld metal down to sound metal and replace with additional sound weld
metal.

3. Undercutting, undersize and excessive concavity. Clean and deposit additional weld metal.

4. Overlapping and incomplete fusion. Remove and replace the defective portion of weld.

5. Slag inclusions. Remove the parts of the weld containing slag and replace with sound weld
metal.

6. Removal of adjacent base metal during welding. Clean and form full size by depositing
additional weld metal.

Where corrections require the deposition of additional weld metal, the electrode used shall be smaller
than that used for making the original weld. Surfaces shall be cleaned thoroughly before rewelding.
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A cracked weld shall be removed throughout its length, unless the extent of the crack can be ascertained
to be limited, in which case the weld metal shall be removed 2 inches beyond each end of the crack and
repairs made.

Where work performed after the making of a deficient weld has made the weld inaccessible or has
caused new conditions making the correction of the deficiency dangerous or ineffectual, the original
conditions shall be restored by removal of welds or members or both, before making the necessary
corrections or else the deficiency shall be compensated by additional work ac-cording to a revised design
approved by the Engineer.

Improperly fitted and misaligned parts shall be cut apart and rewelded.

Members distorted by the heat of welding shall be straightened by mechanical means or by the carefully
supervised application of a limited amount of localized heat. Heated areas shall not exceed 1200 F as
measured by Tempil-sticks or other approved methods for steel up to 65,000 psi yield strength. Parts to
be heat straightened shall be substantially free of stress from external forces, except when mechanical
means are used in conjunction with the application of heat.

Heat straightening of A 514/517 steel shall be done only under rigidly controlled procedures, subject to
the approval of the Engineer. In no case shall the maximum temperature of the steel exceed 1100 F.
Sharp kinks and bends shall be cause for rejection of the material.

723.8 - Radiographic Inspection

Radiographic testing required in the field shall be done at the expense of the Contractor by an approved
laboratory as defined by "General Conditions" having prior approval of the Engineer. The testing shall
include furnishing all materials, equipment, tools, labor and incidentals necessary to perform the required
testing. The Owner may require further tests as necessary conforming to "General Conditions" and may
perform additional testing including other types.

Radiographic equipment, procedures, resulting radiographs, identification marks, penetrameters,
examination, reports and weld surface preparation shall conform to TXDOT Bulletin C-5. The Engineer
will examine and interpret the resulting radiographs.

Radiography shall be done within the time interval specified by the Engineer. Field welds on ASTM A
514/517 steel shall not be radiographed until a minimum of 48 hours after completion of the weld.

When so indicated, welded butt splices shall be radiographed. Radiographic testing shall be as indicated
in "Radiographic Inspection", above. Weld quality shall be as follows:

There shall be no cracks and the sum of the greatest dimension of porosity and fusion type defects shall
not exceed 1/10 of the nominal bar diameter in inches. The Engineer will examine and interpret the
resulting radiographs, which shall become the property of the Owner and remain with the Engineer.

For field welds of splices in material with a specified yield strength of less than 65,000 psi, radiographic
inspection will be made of the full flange width of 25 percent of all flange splices and of 1/3 the depth of
the web of 25 percent of all web splices on each structure (17 inches minimum length). If unacceptable
work is found, an additional radiograph (penalty shot) shall be made on a section welded by the same
operator just prior to and just following the section containing the defect. Welds requiring repairs shall be
retested by radiography after repairs are made. Necessary repairs shall be made prior to any further work
being done.

For field welds of splices in material with a specified yield strength greater than 65,000 psi, radiographic
inspection shall be made on all flange and web splices. Welds requiring repairs shall be retested by
radiography a minimum of 48 hours after repairs are made.
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All radiography (penalty shots and retakes) required because of unacceptable welding shall be performed
at the expense of the Contractor.

When radiographic inspection of particular welds is indicated, this shall be in addition to the radiographic
inspection required herein.

All resulting radiographs shall become the property of the Owner and remain with the Engineer.

All groove welds designed to carry primary stresses shall be subject to radiographic inspection. When
subjected to such inspections, the presence of any of the following defects in excess of the limits
indicated will result in rejection of the defective weld until corrected.

1. Sections of welds shown to have any cracking, regardless of length or location, incomplete
fusion, overlapping or inadequate penetration shall be judged unacceptable.

2. Inclusions less than 1/16 inch in greatest dimension including slag, porosity and other
deleterious material, shall be permitted if well dispersed so that the sum of the greatest
dimensions of the inclusions in any linear inch of welded joint shall not exceed 3/8 inch.

3. Inclusions 1/16 inch or larger in greatest dimension shall be permitted provided such defects do
not exceed the limits indicated or described above.

4. There shall be no inclusion greater than 1/16 inch within 1 inch of the edge of part or member at
the joint or point of restraint.

723.9 - Reinforcing Steel

Provisions are made herein for the welding of reinforcing steel by the manual shielded metal-arc process.
Other processes may be permitted with the specific approval of the Engineer or may be specified on the
plans. When the Cadwell process is permitted, a "C" series splice shall be used with grade 40 reinforcing
steel and a "T" series splice shall be used with grade 60 reinforcing steel, unless otherwise indicated.

(1) Base Metal
Reinforcing steel to be welded shall be new billet steel conforming to ASTM A 615 and to the
following chemical composition:

Maximum Carbon 0.40 Percent

Maximum Manganese 1.30 Percent

Mill test reports will be required conforming to Item No. 406, "Reinforcing Steel".

(2) Filler Metal

Low hydrogen electrodes as specified in Table 1 shall be required for all welding of reinforcing steel.
Drying of electrodes shall be as specified in "Materials", above.

723.10 - Preheat and Interpass Temperature

Minimum preheat and interpass temperatures shall be as shown in Table 4.

Table 4
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Preheat and Interpass Temperature for Reinforcing Steel

Carbon Range No. 7 & Smaller No. 8 & Larger

Up to and including 0.30 None 100

0.31 to 0.35 inclusive None 150

0.36 to 0.40 inclusive 100 250

Unknown 250 400

For widening projects, use carbon content and bar size of new steel to determine preheat required.

723.11 - Joint Types

For all bars No. 8 and larger, butt splices will be required. For No. 7 bars and smaller, lap splices will be
required.

Fillet welds in lap splices shall be a minimum of 4 inches in length and shall be welded on each side of
the lap joint. For bars No. 5 and smaller, welding from one side of the lap will be permitted by the
Engineer, when it is impractical to weld from both sides of the joint, but in this case the weld shall be a
minimum of 6 inches in length.

Lap welds shall conform to Table 5.

Where possible, all butt splices shall be made in the flat position. All welds for butt splices, except
horizontal welds on vertical bars shall be as indicated. The backup strip will be required when access to
the splice is from the top only. When bars may be rotated or access to the splice is available from two
sides the double bevel splice may be made and this type weld requires gouging out the root pass similar
to a flange splice on structural steel. The root pass may be made using E7010 electrodes for all double
beveled splices and the root pass shall be completely removed prior to welding the opposite side. The
steel shall be preheated to 400 F if E7010 electrodes are used. Horizontal splices, on vertical bars, shall
be as indicated.

Table 5

Bar Size a b Maximum t Minimum c Maximum Electrode Size

No. 4 .04 inch 1/8 inch 1/8 inch 1/16 inch 1/8 inch

No. 5 .05 inch 1/8 inch 3/16 inch 1/16 inch 5/32 inch
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No. 6 .06 inch 1/8 inch 1/16 inch 5/32 inch

No. 7 .07 inch 3/16 inch 5/16 inch 1/16 inch 5/32 inch

723.12 - Widening Projects

In general, the new reinforcing steel shall be either lap or butt spliced directly to the bar to be extended.
When the reinforcement in the old portion of a structure is found to be of the wrong spacing, dowel bars
long enough to develop the welded lap or butt splice and also develop the bar in bond, conforming to Item
No. 406, "Reinforcing Steel", shall be welded to the old steel and the new reinforcement placed at the
correct spacing without welding to the old steel. No measurement or payment will be made for the dowels
but will be included in the unit price bid for other items in the contract.

Both old and new reinforcement shall be cleaned thoroughly prior to the preparation of the joint.

723.13 - Welder Qualification

All welders shall be certified before working on any material which is to be incorporated into a City project,
except for miscellaneous welds as defined below. Each welder must have certification papers conforming
to TXDOT Bulletin C-6, showing the type of work the welder is certified to perform. The welder will only be
permitted to do work covered by such papers.

Miscellaneous welds of the following types may be made by a welder who is certified for structural or
reinforcing steel or a qualified welder:

Armor joints and their supports, Screed Rail and Form Hanger Supports where permitted on Steel units,
Reinforcing Steel to R-Bars for lateral stability between Prestressed Beams, Spirals or Bands to
reinforcing Bars in Drilled Shaft cages, permanent Metal Deck forms, additional steel added in railing
when slip form construction is used and other similar miscellaneous members that have no load carrying
capacity in the completed structure.

A qualified welder is an experienced welder who is capable of making welds of sound quality, but does
not have certification papers. Prior to welding operations, the Engineer or a representative of the
Engineer shall check the welder's ability by a job site Miscellaneous Weld Qualification Test. The
Contractor shall furnish all of the material and equipment necessary for the test.

The miscellaneous Weld Qualification Test shall consist of the following:

The welder shall make a single pass fillet weld in the vertical position ¼ inch maximum size approximately
2 inches long on ½ inch plate using 5/32 inch low hydrogen electrodes in the position indicated. The
welder shall stop and start again within the 2 inch length of fillet weld.

The specimen shall be visually examined and the fillet weld shall present a reasonably uniform
appearance free of cracks, overlap and undercut. There shall be no porosity visible on the surface of the
weld.

The specimen shall be ruptured as indicated by the application of a force or by striking with a hammer.

The fractured surface of the weld shall show complete penetration into the root of the joint and shall
exhibit no incomplete fusion to the base metal nor any inclusion or porosity larger than 3/32 inch in its
greatest dimension.
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If a welder fails to meet the requirements of this test, a retest may be allowed under the following
conditions:

An immediate retest may be made consisting of 2 test welds, as described above and both test
specimens shall meet all of the requirements specified.

A retest may be made after 30 days, provided there is evidence that the welder has had further training or
practice. In this case the test shall be a single specimen.

Qualification by the test herein specified for miscellaneous welding shall be effective immediately upon
satisfactory completion thereof and shall remain in effect for the duration of the project.

Before welding on ASTM A 514/517 steel, a welder must present evidence, satisfactory to the Engineer,
of at least 3 months satisfactory experience welding this type of steel over 1 inch thick. In lieu of such
experience, a welder, previously qualified for welding with low-hydrogen electrodes or has used the
proposed welding process, shall have completed a training course in welding ASTM A 514/517 steel prior
to taking the welder qualification test.

Tests for certification of welders for manual shielded metal-arc welding shall conform to TXDOT Bulletin
C-6. Tests shall be given by an approved laboratory. For field welding, certification by an approved
laboratory will be accepted for a period of 1 month from the time of certification. During this period, the
welder will be permitted to work on City projects provided the welder's work is satisfactory. If the welder's
work is satisfactory during this period, the City will issue certification papers which will permit the welder
to work on City projects, as long as the welder continues to do satisfactory work.

A welder must have passed the Basic Qualification Test for Structural Welding in the vertical (3G) and
overhead position (4G) conforming to TXDOT Bulletin C-6 prior to welding on any load carrying members.
Also, the welder must demonstrate to a City welding inspector a thorough knowledge of, and ability to
consistently implement, the required welding procedures and make welds of sound quality and good
appearance. Quality of the welds will be checked by radiography.

To work on field splices of beams and girders, a welder must be certified for and be capable of making
groove welds in both the vertical and overhead position when using the manual shielded metal-arc
process.

For manual (semiautomatic) gas metal-arc welding or flux cored arc welding, welder qualification tests for
certification shall qualify conforming to TXDOT Bulletin C-5 and tested conforming to TXDOT Bulletin C-6
as follows:

1. Basic Test Certification for groove welds for unlimited thickness material will also qualify a welder for
any equal or lower strength steel or for fillet welding in the position in which the welder is certified,
using the same electrode and combination of shielding used for the test.

2. Welders shall be certified in the vertical and overhead position to work on field splices of beams or
girders.

3. Tests for certification shall be given by an approved laboratory. Certification papers for gas metal-arc
welding or flux cored arc welding issued by an approved laboratory will be handled in a manner
similar to that used for the manual shielded metal-arc process.

4. Welders shall be qualified for each process to be used. Qualification for flux cored arc welding will
not qualify a welder for gas metal-arc welding or vice versa.

5. Qualification for welding with any grade electrode will automatically qualify a welder for the use of
lower grades of electrodes using the same process, i.e., qualification with Grade ER80S/E80S
electrode will qualify for Grade ER70S, but not vice versa.

The certification papers issued by the City are the property of the City and may be canceled at any time.



723 09/26/12 Page 16 of 16 Structural Welding

Radiographic inspection shall be made of all qualification test plates of groove welds for the "Basic
Qualification Test". If this inspection indicates any lack of fusion, incomplete penetration and defects 1/16
inch or larger in greatest dimension or if the sum of the greatest dimensions of defects less than 1/16 of
an inch in greatest dimension exceeds 3/8 inch in any linear inch of weld, the weld shall be considered as
failing the soundness test. This radiographic inspection shall apply only to that portion of the welds
between the discard strips of the specimens as indicated in Figures 13 and 14 of Appendix B of TXDOT
Bulletin C-6. The specimen plates shall be wide enough to provide a minimum of 6 inches of effective
weld length for radiographic testing. Mechanical testing shall conform to TXDOT Bulletin C-6.

723.14 - Measurement and Payment

Compensation will not be allowed under this item for the work prescribed but shall be included in the unit
price item of construction in which the item is used.

End

Ref: 406, 721
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Item No. 802S 
Project Signs 

802S.1  Description  

This item shall govern furnishing, fabricating, erecting, maintaining and removing Project 
Signs on Capital Improvement Projects (C.I.P.), Bond Program Projects and for project 
identification at other construction sites, when required on the Drawings. The C.I.P. signs 
shall be constructed in accordance with Standards 802S-1, 802S-1A, 802S-2, 802S-2A, 
802S-2B and 804S-5 or as indicated on the Drawings. 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown 
within parentheses. 

802S.2  Materials  

A.  Sign Face 

Sign face shall be manufactured on standard exterior waterproof plywood sheets or 
other suitable material approved by the Engineer or designated representative.  
Unless indicated otherwise on the Standard Details or Drawings, the thickness of the 
plywood sheet shall be a minimum of ¾ inches (19 mm). 

B.  Posts 

Lumber posts, of the size indicated on the Standard Details or on the Drawings, shall 
be pressure treated with pentachlorophenol. 

C.  Paint 

Exterior oil base paint, colors as indicated on the Standard Details or on the 
Drawings. 

D.  Decals for Capital Improvement Projects and Bond Program Projects 

 City seal shall be in color using the 4 color process. Electronic images, in EPS format, 
are available from the Public Works Website 
(http://www.ci.austin.tx.us/publicworks/techspecs.htm) for downloading. 

802S.3  Installation  

The signs shall be erected at each major entrance to the project for maximum public 
identification and exposure.  At locations where construction is confined to a specific area, 
the installed sign size shall be 4 x 8 foot (1.2 x 2.4 meter).  At locations where C.I.P. 
roadway construction is in progress, such as a street paving or construction of a sidewalk, 
the sign shall be 2 x 3 foot (0.2 x 0.8 meter).  Signs for Bond Program Projects shall be 3 x 
4 foot (0.9 x 1.2 meters). 

The signs shall be posted on portable wood frames or stanchions and will be located in 
the proximity of the work area as construction progresses.  All lumber shall be painted with 
2 coats of paint as indicated herein, on the Standard Details or in the Drawings. 

In special cases the size of the sign may be changed to meet special requirements, but 
general proportions shall be maintained. 
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It shall be the responsibility of the Contractor to maintain and relocate signs, if necessary 
during the progression of the project.  Care shall be exercised to assure that placement of 
the signs does not interfere with or cause sight obstruction to vehicular and pedestrian 
traffic. 

For projects located on a street with curb and gutter, signs shall be installed no closer than 
2 feet (0.6 meter) from the face of curb on the street. 

For projects located on a street without curb and gutter, signs shall be installed no closer 
than 6 feet (1.8 meters) from the edge of street pavement.   

The Contractor may install, at the Contractor’s own expense, company signs to identify the 
Contractor, architectural firm, etc. Signs are to be securely attached to the posts at 
locations indicated on the Drawings and shall not be larger than 18 x 36 inches (0.45 x 
0.90 meter). 

802S.4  Measurement 

The CIP contract and/or Bond Program, signs shall be measured by either lump sum or 
per each. 

802S.5  Payment  

The work performed and the materials furnished as prescribed by this item shall be paid 
for by lump sum or per each price bid only. The ‘lump sum’ bid or ‘per each’ price bid shall 
include full compensation for all work performed and all materials furnished in 
constructing, transporting, maintaining and removing the signs as specified on the 
Drawings and as directed by the Engineer or designated representative. 

Payment will be made under one of the following: 
 

Pay Item No. 802S-A C.I.P.: C.I.P. Project Signs   Lump Sum. 
Pay Item No. 802S-B C.I.P.: C.I.P. Project Sign   Per Each. 
Pay Item No. 802S-A BOND: Bond Project Signs                                         Lump Sum. 
Pay Item No. 802S-B BOND: Bond Project Sign                                             Per Each. 

 
End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item No. 802S, “Project Signs”  

City of Austin Standard Details 
Designation             Description 
Item No. 802S-1        2.4 m x 1.2 m (8'x4') C. I. P. Building Project Sign 
Item No. 802S-1A 2.4 m x 1.2 m (8'x4')Bond Program Building Project Sign 
Item No. 802S-2        600 mm x 900 mm (24" x 36")C. I. P. Movable  Sign Type II 
Item No. 802S-2A     600 mm x 900 mm (24" x 36")Joint C. I. P.  Movable Sign Type II  
Item No. 802S-2B 900 mm x1.2 m (36" x 48") Bond Program Project Movable Sign 
 Type II            
Item No. 804S-5     Typical CMTA / C.I.P. Sign Locations               
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CTECC EXPANSION 
April 23, 2021 SP602S - 1 SODDING FOR EROSION CONTROL 
 
    
 

SPECIAL PROVISION TO 
Standard Specification Item No. 602S Sodding for Erosion Control (Version 06/16/08) 

 
These special provisions serve to modify, add to, and/or delete from the City of Austin Standard 
Technical Specification Item No. 602S:  Sodding for Erosion Control, dated 6/16/2008, 
incorporated into this Project Manual.  Any item, paragraph, article, or work contained therein 
unless specifically modified, added to or deleted herein shall apply where applicable. 
     
Article 602S.2 Submittals 
 
Delete the existing paragraph and Add the following: 

The submittal requirements for this specification item shall include the identification of the type 
and source of sodding and type and rate of application of fertilizer, including the following: 

A. The following submittal items are required before construction: 
a. Source of sod and certification of variety.  The supplying sod farm should be 

within the state of Texas and within 250 miles of Austin. 
b. Installation and maintenance requirements as provided by supplying sod farm 
c. Sample of sod staple to be used, if applicable. 
d. Texas Department of Agriculture pesticide applicator license 

 
B. The following submittal items are required in writing during construction:  

a. After rough grading is complete, before amended topsoil as described in 
Standard Specification 601S is spread for fine grading.  Notify Owner a 
minimum of 48 hours in advance to allow for inspection. 

b. After fine grading is complete and all soil amendments have been added, 
before sod is placed. Notify Owner a minimum of 48 hours in advance to 
allow for inspection. 
 

C. The following submittal items are required before Substantial Completion: 
a. Maintenance shall be provided by the Installing Landscape Contractor.  

Provide contact information for primary maintenance contact. 
b. Schedule of visits and tasks for the Plant Establishment period.. 

 
Article 602S.3 Materials 
 
Add the following to item A.  Block and Mulch Sod: 

 
a. Project sod shall be hybrid Buffalo grass sod, to match existing, within the 

project fence.  Outside the project fence, sod shall be ‘Density’ hybrid Buffalo 
grass sod. 
 
 
 
 
 
 

Add the following: 
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F.  Topsoil 
 

Topsoil shall meet Standard Specification 601S. 
    

Article 602S.5 Construction Methods 
 
Add the following after item A.  General: 
 

1. Refer to 601S for soil preparation. 
  
Add the following after item B.  Placement: 

 
1.  Any sod used on areas subject to concentrated water flow or inundation shall 

be pegged or stapled, regardless of slope.  All slopes in excess exceeding 4:1 
shall be pegged or stapled.  Staples or pegs shall be of the length and gauge 
required to stabilize the sod in the event of concentrated water flow or 
inundation.  All staples or pegs shall be biodegradable rather than metal. 

2.  Roll or otherwise lightly compact prepared planting bed on slopes, or in 
channels with hand roller to approximately 80% compaction prior to placement 
of sod. 
 

Add the following: 
 

E.  Lawn and Grassland Establishment 
 

“Lawn and Grassland Establishment” shall commence with Substantial 
Completion and shall extend for the Plant Establishment period as defined in 
608S and SP608S. 
 

1. Contractor is also responsible for maintaining lawn until substantial 
completion. 

 
F.  Weed Control 

 
A least toxic, integrated pest management (IPM) approach shall be used to 
control weeds. A written request for approval of weed control product(s) and/or 
materials shall be submitted to the City of Austin IPM program coordinator (512 
974-1475) for approval. Weeds, as defined in the Weed List (Table 3 of COA 
Standard Specification 604S) and to include any other vegetation commonly 
identified as invasive whether or not listed, shall be controlled in the most 
efficient manner possible.  The timing of weed control may occur prior to soil 
disturbance, just before the installation of seed, and/or during the one year period 
Lawn and Grassland Establishment. Weed control shall be introduced at one or 
all of these times, so that the greatest control is achieved.  The preferred method 
of control is to remove weeds, either by physical or mechanical means, when the 
site is conducive (e.g. when the ground is moist) to this approach. The entire root 
system of perennial weeds shall be removed to prevent re-sprouting.   
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Article 602S.9 Payment 
 
Add the following to 602S.9 after the first paragraph: 
 
Preparation of the planting bed for sod shall be subsidiary to the soil preparation described in 
604S.9. 
 
Regular maintenance shall be subsidiary to the regular landscape maintenance included in 608S.9. 

 
End 
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SPECIAL PROVISION TO 

Standard Specification Item No. 604S Seeding for Erosion Control (Version 01/4/2016) 
 

These special provisions serve to modify, add to, and/or delete from the City of Austin Standard Technical 
Specification Item No. 604S:  Seeding for Erosion Control, dated 1/4/2016, incorporated into this Project 
Manual.  Any item, paragraph, article, or work contained therein unless specifically modified, added to or 
deleted herein shall apply where applicable. 
     
Article 604S.2 Submittals 
 
Add the following under ‘The following submittal items are required in writing during construction’: 

  
H. After rough grading is complete, before amended topsoil as described in Standard 

Specification 601S is spread for fine grading.  Notify Owner a minimum of 48 hours in 
advance to allow for inspection. 

I. After fine grading is complete and all soil amendments have been added, before sod is 
placed. Notify Owner a minimum of 48 hours in advance to allow for inspection. 

 
Add the following under ‘The following submittal items are required before Substantial Completion’: 
 

C.  Maintenance shall be provided by the Installing Landscape Contractor.  Provide contact 
information for primary maintenance contact. 

D. Schedule of visits and tasks for the Plant Establishment period. 
 
Article 604.4 Construction Methods 
 
Add the following after first paragraph in item A.  General: 

 
a. Other weeds that are not included in Table 3 shall be controlled as necessary. 

    
Add the following: 
 

E.  Lawn and Grassland Establishment 
 

“Lawn and Grassland Establishment” shall commence with Substantial Completion and 
shall extend for the Plant Establishment period as defined in 608S and SP608S. 
 

1. Contractor is also responsible for maintaining lawn until substantial 
completion. 

 
F.  Weed Control 

 
A least toxic, integrated pest management (IPM) approach shall be used to control 
weeds. A written request for approval of weed control product(s) and/or materials shall be 
submitted to the City of Austin IPM program coordinator (512 974-1475) for approval. 
Weeds, as defined in the Weed List (Table 1 of COA Standard Specification 609S) and to 
include any other vegetation commonly identified as invasive whether or not listed, shall 
be controlled in the most efficient manner possible.  The timing of weed control may 
occur prior to soil disturbance, just before the installation of seed, and/or during the one 
year period Lawn and Grassland Establishment. Weed control shall be introduced at one 
or all of these times, so that the greatest control is achieved.  The preferred method of 
control is to remove weeds, either by physical or mechanical means, when the site is 
conducive (e.g. when the ground is moist) to this approach. The entire root system of 
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perennial weeds shall be removed to prevent re-sprouting.   
 

Add the following to 604S.10 Payment, after first paragraph: 
 
Regular maintenance, other than that described in 604S.8, shall be subsidiary to the regular landscape 
maintenance included in 608S.9 

 
 

END 
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SPECIAL PROVISION TO 
Standard Specification Item No. 608S Planting (Version 09/26/2012) 

 
These special provisions serve to modify, add to, and/or delete from the City of Austin Standard 
Technical Specification Item No. 608S: Planting, dated 9/26/2012, incorporated into this Project 
Manual.  Any item, paragraph, article, or work contained therein unless specifically modified, 
added to or deleted herein shall apply where applicable. 
  
 
Article 608S.2 Submittals 
 
Add the following: 

 
H.  Photographs of specimens of all plants shall be provided to Landscape 
Architect for approval at least seven days prior to requesting permission for 
delivery to the site.  Photographs shall be taken at the nursery that will be 
supplying the plants for this project; shall be of the actual plants that will be 
supplied; and shall include scale figures for reference.  The Landscape Architect 
may visit the nursery to approve and tag particular plants, as appropriate. 
 
I.  1 qt samples of each type of mulch. 
 
J.  Cut sheet for underground tree stabilization system 

 
K.  The following submittal items are required in writing during construction: 

a. Maintenance shall be provided by the Installing Landscape Contractor.  
Provide contact information for primary maintenance contact. 

b. Schedule of visits and tasks for Plant Establishment. 
 

L.  The following submittal items are required before Substantial Completion: 
a. Documentation of maintenance visits and activities performed to 

designated Owner’s Representative, within one week of visit as 
indicated on submitted maintenance schedule. 

 
Article 608S.4 Materials 
 
Add the following to C.  Delivery and Receipt of Plants, after last paragraph: 
 

Required Inspection during construction:  All trees 45 gallon or 3” caliper and larger 
shall be inspected for root girdling by the PARD Arborist, the approved project 
Arborist, or other qualified professional.  This inspection shall occur before 
installation and shall include examination of the root ball of all trees. 

 
Add the following to E.  Mulch, after last paragraph: 
 

No cypress mulch will be used.  
 

Delete paragraph under G. Planting Soil Mixture and replace with the following:  
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Planting soil for planting beds shall meet the requirements of standard specification 
601S and also the following: 

1.  Planting Bed mix shall be a dark brown to black composted mix with 
moderate moisture content  (30-50%) of approximately equal portions of 
mineral soil and composted yard waste inoculated with leaf mold. The 
topsoil shall have been composted together in a static pile for at least 12 
months, reaching a temperature of at least 150 degrees for at least 15 
days. After composting, the topsoil shall be passed through a 3/8 inch 
screen to remove larger particles.  This material and process is as available 
from Organics by Gosh, as ‘Flower Garden Base’ or approved equal.  

 
Delete paragraph under K. Stakes and Guys and replace with the following: 

 
Trees 1.25” caliper and larger shall be stabilized with an underground stabilization 
system according to the manufacturer’s instructions:  Arbortie Green 900 LB test 
strength polypropylene fabric ties with 30” Steel Eye Anchors with 4” helix and 1” 
diameter eye opening, or approved equal.  Arbortie products are manufactured by 
DeepRoot Green Infrastructure, LLC. (DeepRoot), 530 Washington Street, San 
Francisco, CA 94111; 800.458.7668; fax 800.277.7668; www.deeproot.com.   15 
gal plants shall have two 4’ length of reinforcing steel driven through the root ball at 
a 45 degree angle, opposite directions, into undisturbed soil.  At the end of the 
Plant Establishment period, cut the straps on the Arbortie staking straps in two 
locations to prevent future girdling. 

 
Add the following as P.  Edging and Terracing: 
 

P.  Edging and Terracing 
 

Where shown, bed edging shall be equivalent to PermaLoc ‘Cleanline’ aluminum 
bed edging, 3/16” x 5.5”.  

 
Article 608S.5 Construction Methods 
 
Delete B2 Pit Sizes (d) and replace with the following: 
 

d.  Pits shall not be excavated deeper than the depth of the plant rootball.  
Plants larger than 1 gallon size shall be placed on firm soil at the base of 
the planting pit. 

 
Add the following dates to the 608S.5.C Planting Season Table: 
 

 Containerized or Container Grown  November 15 to March 15 
 

Delete 608S.5 F.  Pruning of Tops  second sentence “Deciduous (non-evergreen) shrubs 
and trees with heavy tops shall have about 1/3 to 1/2 of the top growth removed”. 
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Add the following to 608S.5 F.  Pruning of Tops: 
 

No pruning of tops shall be done without approval of the Landscape Architect for 
specific cuts. 

 
Delete the paragraph under 608S.5 G.2 Depth of Transplanting and replace with the 

following:  
 

Plants shall be installed so that top of root ball is not covered by planting 
mix or mulch within 2” of trunk or stem.   

 
Article 608S.6 F  Insect, Disease and Animal Control 
 
Add the following at the end of the paragraph: 

 
Monitor the site at each maintenance visit for fire ant activity.  Pest management 
materials shall include the use of a bait formulated to eliminate the entire colony 
(including the queen).  Refer to  City of Austin IPM standards for examples of 
acceptable fire ant bait products. 

 
A least toxic, integrated pest management (IPM) approach shall be used to control 
weeds. A written request for approval of weed control product(s) and/or materials 
shall be submitted to the City of Austin IPM program coordinator for approval. 
Weeds, as defined in the Weed List (Table 3 of COA Standard Specification 604S) 
and to include any other vegetation commonly identified as invasive whether or not 
listed, shall be controlled in the most efficient manner possible.  The timing of weed 
control may occur prior to soil disturbance, just before the installation of seed, 
and/or during the period of grassland establishment. Weed control shall be 
introduced at one or all of these times, so that the greatest control is achieved.  
The preferred method of control is to remove weeds, either by physical or 
mechanical means, when the site is conducive (e.g. when the ground is moist) to 
this approach. The entire root system of perennial weeds shall be removed to 
prevent re-sprouting 

 
End 



11/11/2020 02824 – Page 1 of 4 ORNAMENTAL FENCES & GATES

SECTION 02824

ORNAMENTAL FENCES AND GATES

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Ornamental fences and gates.
B. Custom picket fencing.
C. Ornamental horizontal sliding gate.

1.2 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions.

1.3 RELATED SECTIONS

A. Division 1 Specification Sections including, but not limited to, following:
1. Section 01300 Submittal Procedures.

B. Section 02833 Decorative Metal Gates.

1.4 PERFORMANCE CHARACTERISTICS

A. The Contractor shall be responsible for the design, method of construction and
coordination and integration with other trades to achieve the architectural design intent
of the Contract Documents of all types of fences and gates including sizing, sequence,
placement and details of construction.

B. The fences and gates shall be constructed in compliance with building codes and
ordinances in effect.

C. The design and drawings for the techniques and method of construction of the fences
and gates shall be prepared by the Contractor and shall result in work which is fit to
perform its intended purpose.

D. Polyurethane Coating for Ornamental Fences and Gates: Tests below conducted on
Bonderite 1000 panels at 1.0 mil dry film thickness, cured for 30 minutes at 180 degrees
F and aged 14 days at room temperature (25 degrees C). Results of each test: Excellent
or no failure.
1. 5 percent salt spray: 500 hours.
2. 100 percent relative humidity: 1000 hours.
3. Water immersion: 100 hours.
4. Lacquer thinner, acetone, MEK, gasoline, xylene - 20 double rubs with saturated

cloth.
5. Lubricating oils, hydraulic fluids, and cutting oils.
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6. Cold Check: 16 cycles, 24 hours at 100 percent humidity; 24 hours at 10 degrees F;
24 hours at 77 degrees F.

7. Pencil Hardness: H to 2H.
8. Flexibility: 1/8 inch conical mandrel.

1.5 QUALITY ASSURANCE

A. Performance Documents:
1. This performance specification is issued in conjunction with contract drawings which

indicate general arrangement of Work, dimensions, structural system and major
architectural elements of construction.

2. As performance documents, drawings and specifications do not necessarily indicate
or describe all items required for full performance and completion of Work which
includes labor, materials, equipment and services, all as required for complete
design, approval, fabrication, assembly, delivery, anchorage, erection, and related
items as detailed, specified and as required by job conditions.

B. Professional Engineer Qualifications: Structural engineer legally qualified to practice in
jurisdiction where Project is located and who is experienced in providing engineering
services of kind indicated. Engineering services are defined as those performed for
installations of fences and gates that are similar to those indicated for Project in
material, design and extent.

1.6 SUBMITTALS

A. General: Comply with requirements of Section 01300.
1. Coordinate submittal with Section 02833.

B. Product Data: Submit manufacturer’s technical data for ornamental fences and gates.
C. Samples: For each fence panel type selected, submit 1 representative sample

approximately 8 by 10 inches, showing fabrication workmanship and selected coating
color.

D. Shop Drawings: Submit shop drawings for ornamental fences and gates, including plan
layout and details illustrating fence height, location and sizes of support posts, footing
requirements, gates and gate hardware.
1. Shop Drawings: Sealed and signed by structural engineer responsible for

preparation of engineering analysis who thereby certifies preparing or supervising
preparation of data to comply with specified requirements and recognized
engineering principles and practices:
a. Plans, elevations, sections, and details for fabrication and installation of system

indicating sizes, dimensions, sections and profiles; arrangement and provisions
for jointing, supporting, anchoring, and fastening.

b. Include details showing relationship with, attachment to, and reception of,
related Work.

c. Indicate details of adjoining Work even though not included in Work of this
Section, to ensure coordination of Work and Work of other sections.



11/11/2020 02824 – Page 3 of 4 ORNAMENTAL FENCES & GATES

d. For gates, include hardware schedule and indicate operating hardware types,
quantities, and locations.

e. For motor operated gates, include details of provisions to accommodate motor
operator components.

E. Structural Design Calculations: Submit together with shop drawings to substantiate that
Work complies with design criteria.
1. Calculations shall be prepared, stamped and signed by a structural engineer who

thereby certifies preparing or supervising preparation of data to comply with
specified requirements and recognized engineering principles and practices.

2. Calculations shall be cross-referenced to the applicable shop drawings.
3. Although all calculations shall be submitted, only reactions to structure are subject

to review by Architect.
4. Calculations will be subject to review and approval by the building official having

jurisdiction.

PART 2 PRODUCTS

2.1 ORNAMENTAL FENCES AND GATES MANUFACTURER

A. Acceptable Manufacturers:  Subject to compliance with requirements, manufacturers
offering products that may be incorporated into Work include, but are not limited to,
following:

1. TyMetal Corp.

2. Ametco Manufacturing Corp.

2.2 MATERIALS AND FABRICATION

A. Fabrication: Fence picket components shall be manufactured using electro-forge
welding process for complete penetration of cross members.

B. Configuration: Fence pickets and support components shall be fabricated as indicated.
C. Steel Bar Stock: ASTM A36.
D. Steel Tubing: ASTM A500, Grade B, HSS 2”x2”x1/4”

2.3 ORNAMENTAL GATES

A. Fabrication: Fabricate perimeter frames of gates from steel tubing. Finish to match
fence panels.  Assemble gate frames by welding at corners.
1. Infill gate frames with panels to match adjacent fence panels.

B. Swing Gate Hardware: Provide hardware and accessories for each gate, galvanized and
shop finished to match adjacent gate components.
1. Hinges: Size and type to be determined by Manufacturer. 5 or 7 inch ball bearing

hinges for medium and heavy gates.  Provide 2 hinges for each leaf up to 6 foot
nominal height, and 1 additional hinge for each additional 24 inches in height, or
fraction thereof.

2. Bolt: Padlockable slide bolt, 3/4 inch diameter.
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C. Sliding Gate Hardware:
1. Cantilever Slide Gate: Gate assembly supported by top aluminum track and bottom

roller guides bracketed from pair of support posts.

2.4 HORIZONTAL SLIDING GATE OPERATORS

A. Comply with requirements of Section 02833.

2.5 CUSTOM PICKET FENCING

A. Design Intent: As indicated on Drawings.
1. 2-inch x 2-inch pickets at 6-inches centers.
2. Picket wall thickness: 1/4 inch.

2.6 FINISHING

A. Color:
1. Match color with existing fence. Coordinate color selection with Owner

PART 3 EXECUTION

3.1 INSPECTION

A. Examine conditions under which fences and gates are to be installed and advise General
Contractor of any conditions detrimental to proper and timely completion of Work.
Work shall not proceed until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

3.2 INSTALLATION

A. General: Install ornamental fences and gates in accordance with manufacturer’s
recommendations.

B. Gates: Install gates plumb, level, and secure for full opening without interference.
Anchor ground-set items in concrete. Adjust hardware for smooth operation and
lubricate where necessary.
1. Coordinate with installer of motor operators to achieve proper installation of motor

operated gates.

3.3 – 3.10  (NOT USED)

3.11 MEASUREMENT AND PAYMENT

Unless otherwise indicated, no separate measurement or payment for work performed
under this section. Include cost of same in contract price bid for work of which this is a
component part.

END OF SECTION
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SECTION 02833

DECORATIVE METAL GATES

PART 1   GENERAL

1.01 SUMMARY

A. This section includes furnishing, installation and operation of personal access swing
gates, tubular picket slide gates, and pre-wired, self-contained, slide gate operator for
horizontal sliding gate, including all selected attachments and accessory equipment.

1.02 RELATED REQUIREMENTS

A. Other related work as called for on PLANS or specified elsewhere in this or other
TECHNICAL SPECIFICATION Sections.

1.03 REFERENCES

The publications listed below form a part of this Specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 29 Standard Specification for Steel Bars, Carbon and Alloy, Hot-wrought,
General Requirements for

ASTM A 36 Standard Specification for Carbon Structural Steel

ASTM A 500 Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes

ASTM A 653/A 653M Standard Specification for Steel Sheet, Zinc-Coated (galvanized) or Zinc-
Iron Alloy-Coated (galvannealed) by the Hot-Dip Process

ASTM A 780 Standard Practice for Repair of Damaged and Uncoated Areas of Hot-
Dip Galvanized Coatings

ASTM F1083 Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures

ASTM F 1148 Standard Specification for Industrial and Commercial Horizontal Slide
Gates

ASTM F 2408 Standard Specification for Ornamental Fences Employing Galvanized
Steel Tubular Pickets

NATIONAL ELECTRIC CODE (NEC)
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UNDERWRITERS LABORATORIES INC (UL)

UL 325 Door, drapery, gate, louver, and window operators and systems

UL 467 Safety Grounding and Bonding Equipment

UL 991 Tests for Safety-Related Controls Employing Solid-State Devices

1.04 DEFINITIONS (NOT USED)

1.05 DESIGN AND PERFORMANCE CRITERIA

A. Personal Swing Gate:
1. Gate Height: 8’-6” nominal, as indicated on PLANS.  Height of gate opening

to be measured from the finished grade line to the top edge of the gate
frame, to match the height of adjoining fence as measured from the finished
grade line to the top edge of the top of adjoining fence.

2. Gate Width: 4’-6” nominal, as indicated on PLANS.  Width of gate to be
measured from one inside face to the other inside face of the gate posts.

3. Gate is to be designed to support the exterior architectural paneling and
other required ancillary equipment, as shown on PLANS.

4.

B. Horizontal Sliding Gate:
1. Gate Height: 10’-0” nominal, as indicated on PLANS.  Height of gate opening

to be measured from the finished grade line to the top edge of the gate
frame, to match the height of adjoining fence as measured from the finished
grade line to the top edge of the top of adjoining fence.

2. Gate Width: 19’-0” nominal, as indicated on PLANS.  Width of gate to be
measured from one inside face to the other inside face of the gate posts.

3. Gate is to be designed to support exterior architectural paneling and other
required ancillary equipment, as shown on PLANS.

4. Dead Load: 3 psf plus the weight of the veneer and gate structure.
5. Wind Load: 20 psf
6. Maximum Vertical Deflection: 3” under fully loaded conditions, including an

external 200-lb dead load, measured within 6” of being fully closed.
7. Maximum Horizontal Deflection: 1”

B. Gate Operator:
1. Operators shall be built to UL 325 standards and be listed by a testing

laboratory. Complete all electrical work according to local codes and National
Electrical code. All fieldwork shall be performed in a neat and professional
manner.

2. Current safety standards require the use of multiple external sensors to be
capable of reversing the gate in either direction upon sensing an obstruction.

3. Current safety standards require gate operators to be designed and labeled for
specific usage classes including UL 325 Usage Classes I, II, III and IV.

4. Gate operator to be designed to support gates with a maximum weight of
5,000 lbs.

5. Gate operator to be equipped with adjustable force control that allows a
complete full cycle of gate travel without applying an unreasonable amount of
force.
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C. Provide gate assembly as a complete unit produced or supplied by a single
manufacturer, including posts, frames, sections, architectural paneling, operating
mechanism and controls, and all necessary accessories for installation.

1.06 SUBMITTALS

A. Furnish the following in accordance with Specification Section 01300, “Submittals” and
Section 01730, “Operation and Maintenance Data”.
1. In addition to the items specified in Section 01300 “Submittals”, furnish the

following information:
a. Product Data

1) Submit product data characteristics, performance, limitations,
and recommended uses.

2) Manufacturer’s Installation Instructions.
3) Manufacture’s Compliance Certificate: Certify that products meet

or exceed specified requirements.
b. Shop Drawings

1) Include plans, elevations, sections, details, and attachments to
other work.

2) Submit block diagrams on equipment to be furnished,
electrical wiring diagrams for installation, and manufacturer’s
drawings showing connections to adjacent construction,
range of travel, and all electrical and mechanical
connections to the operator. Underground electrical runs and
inductive vehicle obstruction loop locations shall be shown
on shop drawings.

c. Design calculations showing that the material meets or exceed the
allowable working stress under the applied loading conditions.  Test
Reports may be used to complement the design calculations.
Provide Certificate of conformance as required in Paragraph 1.07,
Quality Assurance.

2. Operation and Maintenance Manuals
3. Test reports

a. Submit affidavits from the manufacturer demonstrating that the gate
mechanism has been tested to 20 cycles per hour without
breakdown.

b. Each operator shall bear a label indicating that the operator
mechanism has been tested for full power and pressure of all
hydraulic components, full stress tests of all mechanical components
and electrical tests of all overload devices.

1.07 QUALITY ASSURANCE

A. Gate and Gate Operator:
1. Electrical Components, Devices, and Accessories: Listed and labeled as defined

in NEC, by a qualified testing agency, and marked for intended location and
application.

2. UL Standard: Provide gate operators that comply with UL 325.
3. Emergency Access Requirements: Comply with requirements of authorities

having jurisdiction for automatic gate operators on gates that must provide
emergency access.
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4. Manufacturer: A company specializing in the manufacture of electric gate
operators of the type specified, with a minimum of ten years experience.

5. Installer: A minimum of three years experience installing similar equipment,
provide proof of attending a manufacturer’s technical training within previous
three years, or obtain other significant manufacturer endorsement of
technical aptitude.

B. All design computations and detailed drawings are to be prepared by or under the
direct supervision of a Professional Engineer, licensed in the State of Texas.  Provide
Certificate signed and sealed by same Engineer stating that the computations are in
conformance with the specified design criteria.

1.08 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver fabric, posts, gates, and accessories to job site with sufficient protections,
bracing, etc. to ensure arrival in undamaged conditions.

B. Store products upright, in the original shipping containers, covered, ventilated, and
protected from all weather conditions.

C. Careful visual inspection shall be made to determine the quality of the coating.
Excessive roughness, blisters, salamanic spots, bruises, and flaking to any
considerable extent, shall provide a basis for rejection.  Where practicable, all
inspection and tests shall be made at the place of manufacturer prior to shipment and
shall be so conducted as not to interfere unnecessarily with the progress of the Work.

1.09 PROJECT CONDITIONS

A. Field Measurements:  Field verify all opening dimensions and clearances prior to
fabricating gate.  Fitting gate to opening is the responsibility of CONTRACTOR.

1.10 WARRANTY

A. Gate operator: Provide a two-year limited warranty against all defects in materials or
workmanship. Defective materials shall be replaced with comparable materials
furnished by the manufacturer, at no additional cost to the OWNER.
1. To ensure validation of warranty, complete warranty registration form and

submit to OWNER, per the Contract Requirements.

1.11 (NOT USED)

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Subject to compliance with the requirements of this Section, manufacturer’s offering
products that may be incorporated into the Work include, but are not limited to, the
following:
1. TyMetal Corp.
2. AMETCO Manufacturing Co.
3. Master Halco
4. Merchant Metals, a division of MMI Products, Inc.
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5. Betafence USA

2.02 MATERIALS AND/OR EQUIPMENT

A. Manufacturer to provide gate structure with supporting calculations approved by licensed
Engineer.  Gate is to be fabricated to support exterior architectural paneling and other
required ancillary equipment as required on PLANS.

B. Gate:
1. Gate Posts:

a. As noted on PLANS, provide 8” square posts, weighing 25.82 lbs/ ft.
Install gate post at end of gate travel. Posts are to be anchored in a
concrete foundation as shown on the PLANS.

2. Guide Posts:
a. Provide guide posts with top guide wheels, equal to the height of the

gate, installed at the edge of the opening and within 50% of the gate
width.  The gate is to slide between the gate support posts and the guide
posts.  Provide 8” square guide posts with a minimum weight of 25.82
lbs/ ft. Anchor guide posts in a concrete foundation as shown on the
PLANS.

3. Gate Frame:
a. The base materials of the gate frame shall be rectangular tubular

members, welded at all corners.  Gate frame members to be galvanized
steel, sized to meet the specified design criteria, and meeting the
requirements of ASTM A 500, cold formed steel tubing.

4. Gate Interior:
a. Provide interior vertical and/or horizontal bracing as needed to meet the

specified design criteria, and as support for the infill paneling.  Interior
bracing to be the same metal tubular material and finish as the gate
frame as shown on PLANS.

b. Provide infill paneling, consisting of galvanized, perforated steel,
manufactured by McNichols or equal, in the pattern, sizes, and colors
noted on the PLANS. Weld infill paneling to the gate frame and interior
bracing as noted in the PLANS.

5. External Rollers and Track:
a. Provide external rollers of galvanized, malleable iron, riding on a caged,

cylindrical roller or needle bearing.  The bearing shall extend a minimum
of 90% of the width of the inside of the roller wheel, turn on a steel axle
shaft, and be housed within a steel bearing race or sleeve.  The bearing
shall not ride on any surface of the iron casting.  The roller shall be
drilled, tapped, and equipped with grease fitting for lubrication. Top roller
assemblies shall be secured to the gate posts with a minimum of two
5/8” diameter “U”-bolts, nuts and lock washers.

b. Provide bottom roller protective plate, secured to the roller axle.
c. Bottom External rollers are to run on galvanized steel track. Embed in

concrete pavement in the location shown on the PLANS, such that the
galvanized track is flush with the finished concrete surface. Affix
galvanized wheel stop to track, at the end of the gate travel and anchor
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stop within the concrete pavement, per manufacturer’s
recommendations.

6. Latch:
a. Provide sufficient lateral stability to assure that gate will enter a

galvanized steel catcher, 12” wide under the wind loads specified.
7. Coating Materials

a. Galvanized Finish: Clean welds, mechanical connections, and abraded
areas and repair galvanizing to comply with ASTM A780.

b. Surface Preparation: Clean surfaces with non-petroleum solvent so
surfaces are free of oil and other contaminants. After cleaning, apply a
conversion coating suited to the coating to be applied over it. Clean
welds, mechanical connections, and abraded areas and repair
galvanizing to comply with ASTM A780.

C. Gate Operator
1. Manufacturer:

a. HySecurity SlideDriver 50VF2/3
2. Operation

a. Operation shall be by means of a metal rail passing between a pair
of solid metal wheels. Operator shall be capable of handling gates
weighing up to 5,000 pounds without incurring damage to any gate
or operator component. A solenoid-actuated mechanical braking
system allows gate position control at all points in travel, and
prevents the gate from being back-driven.

3. Standard Components:
a. Motor to be a 2 HP, TEFC, 460Vac, three phase, continuous duty

motor, with a service factor of 1.15, or greater, with built-in overload
protection.

b. Enclosure: Oversized, weather-resistant, with hinged, lockable lid,
gasketed for protection from intrusion of foreign objects, and
providing ample space for the addition of accessories. Provide 16-
gauge steel enclosure with baked–on powdercoat finish.  Color to be
manufacturer’s standard finish.

c. Drive System: Provide hydraulic drive system with a solenoid-
activated brake system that prevents back-driving. Drive system to
instantly release tension on drive wheels, and disengage them from
contact with drive rail in a single motion, for manual operation.

d. Limit switches: Open and close limit switches, fully adjustable, toggle
types, with plug connection to control panel.

e. Tension adjustment: Finger tightened nut, not requiring the use of
tools.

4. Controls:
a. Provide solid state control board. Control board to contain low-

voltage control inputs, protected from external spikes and surges that
provide long distance control of wiring for connection of a full range
of optional external devices.

b. Required controls:
1) Control Circuit: 24VDC
2) Control devices are to be provided by Others.
3) Inherent obstruction sensors, providing separate, single

force adjustments for both open and closed directions,
allowing a closing gate to reverse to the opposite limit and
stop when encountering an obstruction.

4) External obstruction sensors consisting of photo eyes or
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gate edges, providing separate open and close cycle input
connections or external contact and non-contact sensors
allowing gate to reverse in either direction upon sensing an
obstruction.

5) Built-in magnetic lock with control relay to activate and
deactivate lock lock for security gate.

6) Built-in, adjustable “warn before operate” system providing a
warning tone which begins 3-seconds prior to gate
movement and continues for an OWNER specified duration
during gate operation.

7) Built-in timer to close, providing adjustable timer settings
between 1 and 120 seconds which resets upon receiving
any additional open commands.

8) Maximum run timer to protect gate and operator from
damage by limiting run time to 120 seconds.

9) External, manual emergency release for manual operation of
gate during emergencies and maintenance work.

10) Emergency stop button in a weather-tight outdoor enclosure
to halt operation of gate in an emergency situation.

D. Accessories
1. Fasteners:  Size and type as shown on PLANS and as recommended by

manufacturer.

2.03 FABRICATION (NOT USED)

2.04 SOURCE QUALITY CONTROL
A. Gate Operator

1. Factory Testing:
a. Fully assemble and test, at the factory, each gate operator to assure

smooth operation, sequencing and electrical connection integrity. Apply
physical loads to the operator to simulate field conditions. Tests shall
simulate physical and electrical loads equal to the fully rated capacity of
the operator components.

b. Check all mechanical connections for tightness and alignment. Check all
welds for completeness and continuity. Check welded corners and edges
to assure they are square and straight.

c. Inspect galvanized finish for completeness. Touch up imperfections prior
to shipment.

PART 3 EXECUTION

3.01 GENERAL (NOT USED)

3.02 PREPARATION

A. Verify dimensions and design for gate opening.

B. Coordinate details with other work supporting or adjoining gate.

C. Furnish fastening devices as required to mount gate properly.
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3.03 ERECTION/INSTALLATION/APPLICATION AND/OR CONSTRUCTION

A. Gate Installation
1. Installation

a. Install gate according to manufacturer's written instructions, level, plumb,
and secure for full opening without interference. Attach hardware using
tamper-resistant or concealed means. Install ground-set items in
concrete for anchorage. Adjust hardware for smooth operation and
lubricate where necessary.

2. Grounding and bonding
a. Gates: Ground on each side of opening. Bond metal gates to gate posts.
b. Grounding Method: At each grounding location, drive a grounding rod

vertically until the top is 6 inches below finished grade. Connect rod to
fence with No. 6 AWG conductor. Connect conductor to each fence
component at the grounding location.

c. Bonding Method for Gates: Connect bonding jumper between gate post
and gate frame.

d. Connections: Make connections so possibility of galvanic action or
electrolysis is minimized. Select connectors, connection hardware,
conductors, and connection methods so metals in direct contact will be
galvanically compatible.

B. Gate Operator Installation
1. Installation

a. Install gate operator in accordance with the manufacturer's printed
instructions, current at the time of installation. Coordinate locations of
operators with contract drawings, other trades and shop drawings.
(1) Installer shall insure that the electric service to the operator

is within manufacturer’s recommended tolerances for AMPS
and wattage.

3.05 FIELD QUALITY CONTROL

A. Manufacturer’s Field Services:
1. Grounding-Resistance Testing: Engage a qualified testing agency to perform

tests and inspections.
2. Test gate operator through ten full cycles and adjust for operation without

binding, scraping or uneven motion. Test limit switches for proper "at rest"
gate position.

3. Instruct OWNER’s personnel in the proper operation and maintenance of
equipment.

4. Prepare and certify field inspection report.

3.06 – 3.10 (NOT USED)

3.11 MEASUREMENT AND PAYMENT

Unless otherwise indicated, no separate measurement or payment for work performed under this
Section.  Include cost of same in Contract price bid for work of which this is a component part.

END OF SECTION



08/06/20 09902 – Page 1 of 15 Painting and Protective Coatings

SECTION 09902

PAINTING AND PROTECTIVE COATINGS

PART 1   GENERAL

1.01 SUMMARY

A. Furnish and apply, as specified herein, paint and protective coatings to all surfaces,
except steel water storage tanks, unless specifically excluded by this Section.

1.02 RELATED REQUIREMENTS

A. PLANS define special coating requirements.

B. Related work as called for on PLANS, or in this or other TECHNICAL SPECIFICATION
Sections.

1.03 REFERENCES

The publications listed below form a part of this Specification to the extent referenced.  The
publications are referred to in the text by basic designation only.

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-1 Surface Preparation Specification No. 1 - Solvent Cleaning

SSPC SP-2 Surface Preparation Specification No. 2 - Hand Tool Cleaning

SSPC SP-3 Surface Preparation Specification No. 3 - Power Tool Cleaning

SSPC SP-5 Surface Preparation Specification No. 5 - White Metal Blast Cleaning

SSPC SP-6 Surface Preparation Specification No. 6 - Commercial Blast Cleaning

SSPC SP-7 Surface Preparation Specification No. 7 - Brush-Off Blast Cleaning

SSPC SP-8 Surface Preparation Specification No. 8 - Pickling

SSPC SP-10 Surface Preparation Specification No. 10 - Near-White Blast Cleaning

NATIONAL ASSOCIATION OF CORROSION ENGINEERS (NACE)

NACE No. 1 White Metal Blast Cleaning

NACE No. 2 Near-White Blast Cleaning

NACE No. 3 Commercial Blast Cleaning

NACE No. 4 Brush-Off Blast Cleaning

1.04 DEFINITIONS (NOT USED)

1.05 SYSTEM DESCRIPTION

A. Surfaces receiving coatings include:
1. Equipment, machinery, and metal surfaces.
2. Interior surfaces, as noted in room finish schedule.
3. Concrete surfaces, including concrete blocks (when noted on PLANS).
4. Threads on field-threaded galvanized pipe and conduit.
5. All cabinet and woodwork.  (Stain finish unless otherwise noted.)
6. Interior concrete surfaces of new lift station wet wells.



08/06/20 09902 – Page 2 of 15 Painting and Protective Coatings

7. Paint concealed structural steel and steel joists, after erection of deck and before
steel is enclosed.

8. Procedures and coating systems specified herein are in addition to shop priming
and surface treatment specified in other TECHNICAL SPECIFICATION Sections.

B. Unless otherwise noted or shown, the following areas or items do not require coating:
1. Non-ferrous and corrosion-resistant ferrous alloys such as copper, bronze,

monel, aluminum, stainless steel, chromium plate, and atmospherically exposed
weathering steel, except where:
a. Required for electrical insulation between dissimilar metals;
b. Aluminum and stainless steel are embedded in concrete or masonry, or

aluminum is in contact with concrete or masonry;
c. Color coding of equipment and piping is required.

2. Non-metallic materials such as glass, PVC, porcelain, and fiberglass, except as
required for architectural painting or color coding.

3. Pre-finished electrical and architectural items such as motor control centers,
switchboards, switchgear, panelboards, transformers, disconnect switches,
panelboards, acoustical tile, cabinets, elevators, building louvers, etc., except
when color coding of equipment is required.

4. Non-submerged electrical conduits attached to unpainted concrete surfaces.
5. Items specified to be galvanized after fabrication unless specified elsewhere or

subject to immersion.
6. Insulated piping except as required for architectural painting or color coding.

1.06 SUBMITTALS

Submit the following in accordance with Specification Section 01300, “Submittals”.

A. Painting Schedule:  Submit list indicating major items to be painted, preparation, paint
manufacturer, product designation, and dry mil thickness.

B. Panels
1. Submit panels containing samples of proposed paints and coatings.  Include

three displays of each kind and color of paint used. Panel to be representative of
material to be coated.

2. Mark panels to indicate respective types of surfaces to which several kinds and
colors of paint, stain, and coating are applied.

C. Samples:  If requested by OWNER, submit 1/4 pint of each kind of paint or stain
proposed for use.  Do not deliver materials to site until representative samples (if
requested) have been approved.

D. For all materials, furnish ENGINEER with two sets of manufacturer’s printed instructions
describing surface preparation procedures and application procedures including
environmental limits (temperature and humidity).

E. List of five similar projects in accordance with Paragraph 1.07 B.1.

F. Material Safety Data Sheets (MSDS) for all coatings, solvents, sealers, and paints to be
utilized.

1.07 QUALITY ASSURANCE

A. Manufacturer:  All paints, sealers, and coatings to be manufactured by those firms listed
in Table 2.  Products of equal quality by other manufacturers will be considered, subject
to review of written submittal that includes product data and a detailed paint and coating
schedule.

B. Workmanship
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1. Furnish workers who perform quality work and who are experienced and
knowledgeable in the surface preparation and application of high-performance
industrial coatings.  Submit list of five similar projects which have been prepared
and coated by the personnel which the CONTRACTOR proposes to employ for
this project.

2. Submit manufacturer’s written instructions on cleaning and coating prior to any
surface preparation or coating.

C. Whenever possible, all coatings should be from single manufacturer.  Unless otherwise
specified, coating materials for a specific surface or piece of equipment are to be from a
single manufacturer.

D. All coatings provided for use on this project in the field or from equipment suppliers will
be in compliance with Federal, State, and local laws, regulations and ordinances related
to items such as lead, chromate, carcinogens and volatile organic compounds. For
potable water systems, all coatings and products used on surfaces 1) in contact with the
water, 2) within 1 foot above the high water level and below the high water level, or 3) in
contact with materials to be introduced into the water, to be National Sanitation
Foundation (NSF) approved for potable water service.

1.08 DELIVERY, STORAGE AND HANDLING

A. Deliver to site in original, sealed containers with manufacturer’s label attached.

B. Store in a protected area that is heated or cooled to maintain temperature range
recommended by manufacturer.  Protect all materials from weathering and extreme
temperatures.

C. Waste and any hazardous material remaining at the end of the day to be discarded in
accordance with national, state, and local regulations.

1.09 - 1.11 (NOT USED)

PART 2   PRODUCTS

2.01 MANUFACTURERS

A. Coating manufacturers are listed by generic type and service in Table 2 attached to this
Section.

2.02 MATERIALS

A. Tables 1 and 2 in this Section include the paint, protective coatings, and sealers for this
project.  Furnish all such special materials required for the manufacturer’s coating
systems whether or not included in the Tables.

B. Products to comply with Federal, State, and local requirements limiting the emission of
volatile organic compounds.  The maximum volatile organic content of the combination of
coating and thinner is not to exceed the following limits (whichever is less):
1. 3.5 pounds per gallon; or
2. The Federal, State or local limit.

C. Colors
1. OWNER reserves the right to select colors.
2. Submit list of items to be painted and color charts for each type of surface.
3. Formulate with colorants free of lead or lead compounds.
4. Proprietary color identification is for selection purposes only.  Any authorized

manufacturer may supply matches.
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D. Safety Color Codes:  Follow OSHA requirements of 29 CFR, Part 1910.144 for “Safety
Color Codes for Marking Physical Hazards”.  The following general requirements are set
forth as a guide.
1. Red:  Fire protection equipment, danger signs, and fire exit signs.  Portable

containers of flammable material to be red with yellow band or name of contents
stenciled in yellow.

2. Orange:  Moving or rotating parts of equipment protected by guards, including
shafts and couplings, pulleys, and sprockets.  (Do not paint wearing surfaces.)

3. Yellow:  Caution signs and all physical hazards, including outside levers and
weights on check valves, lower pulley blocks and hooks, sprockets and chains on
valve operators, inside of openings adjacent to step or ladders, platforms
provided for vertical ladders at transition levels, exposed unguarded edges of
pits, platforms and walls subject to being struck, and any piping or equipment
extending into normal operating areas.

4. Green:  To designate “Safety” and location of first-aid equipment such as gas
masks, first-aid kits, and safety deluge showers.

5. Black and White:  To indicate areas that must remain clear, such as areas
around first-aid, fire-fighting, and other emergency equipment.

E. Piping Color Coding:  The identification of process piping and chemical feed lines is to be
accomplished by various colors of paint.  Color coding to be by solid color and labels.
Provide pipe color coding in accordance with applicable Specification Section.
1. Piping containing gas, chlorine or other hazardous materials are to be color

coded when exposed, located out of view, or buried.
2. Non-potable water lines are to be painted white and marked with black lettering

at maximum 5-foot intervals.

2.03 - 2.04 (NOT USED)

PART 3   EXECUTION

3.01 GENERAL

A. Use one convenient location for storing and mixing of materials and keep fire extinguisher
available in this area as long as location is used for such purpose.

B. Thinners and Solvents:  Use only those thinners and solvents specified in paint formulas
of paint being used and mix in proportions recommended by paint manufacturer.

C. Coverage:  As recommended by paint manufacturer and sufficient to obtain minimum mil
thickness specified.  Do not exceed maximum thickness specified by manufacturer, if
applicable.  After final coat is applied, check with elecometer or Mikrotest dry film
thickness gauge.

D. Drying Time:  Between successive coats, allow drying time as specified by paint
manufacturer.  Do not apply additional coats until previous coat is completed.

E. Provide adequate ventilation for proper curing.  Keep materials sealed when not in use.
F. Environmental conditions such as temperature and humidity to be within the ranges

recommended by the coating manufacturer.

G. Finish coats to be smooth, free of brush marks, streaks, laps or pile up of paints, and
skipped or missed areas.  Finished metal surfaces to be free of voids or pinholes in any
coat when tested with a low voltage detector.
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3.02 PREPARATION

A. General
1. Perform all preparation and cleaning procedures in strict accordance with paint

manufacturer’s instructions and as specified for each substrate.

B. Concrete Surfaces
1. Prior to painting, surfaces to be free of all latent matter, burrs, and fins, using one

or more of the following methods.
a. Remove oil and grease with detergent and thoroughly rinse with fresh

water.
b. Abrasive blasting may be used only if machinery or other equipment in

vicinity of work is adequately protected.  Also, avoid settling of dust or
grit on freshly painted surfaces.

c. Wash concrete surfaces with 10 percent solution of muriatic acid, then
wash clean and free of scale, mortar, dust, moisture, and other foreign
matter.

d. Repair all honeycomb surface defects by coating cleaned honeycombed
area with epoxy bonding agent and filling voids with non-shrink grout
leaving a smooth uniform concrete surface.

2. If curing compound is used, it must be removed prior to coating.

C. Metal Surfaces
1. Clean metal surfaces by abrasive blasting in shop as required by Table l and

leave clean, dry, and ready to receive prime coat.  Provide moisture separators
to effectively remove all oil and free moisture from air supply.  Cleanliness of air
to be tested by impinging an abrasive-free air stream onto a white cloth for one
minute.  If oil or moisture is detected, air source to be shut down and corrected.

2. Remove all dust and abrasives from surfaces by brushing or blowing with clean,
dry air.  Remove abrasive grit around and between joints of connecting
members.

3. Perform field abrasive blasting only if required to correct unsatisfactorily cleaned
and shop-primed metal and when approved by ENGINEER.

4. Removal of Oil and Grease:  Remove oil and grease with a solvent approved by
coating manufacturer, or by steam combined with detergent (in accordance with
SSPC SP-1). Use of gasoline, kerosene, naphtha, or carbon tetrachloride not
permitted.

5. Brushing, Scraping, Grinding, and Chipping:  In field work, if abrasive blasting is
not possible, scrapers, wire brushes, and other suitable grinding or chipping tools
may be used (in accordance with SSPC SP-2 or SP-3) for removal of existing
paint coatings prior to repainting, or for cleaning, before applying second coats.

6. Surface to be coated on same day as cleaned and before rust bloom occurs.
Surfaces which have been cleaned but which have started to show signs of rust
or dirt are to be cleaned again prior to coating at no additional expense to
OWNER.

7. All surfaces to be at least 5°F or higher above the dew point and remain this way
when blasting, priming, or coating.

D. Galvanized Surfaces
1. Clean surface with mineral spirits to remove oil residue.
2. Dry with a clean cloth.

E. Wood Surfaces
1. Clean soiled surfaces in accordance with coating manufacturer’s instructions.
2. Sand to a smooth even surface and then dust off.
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3. Apply shellac to all knots, pitch and resinous sapwood before priming coat is
applied.

4. Fill nail holes, cracks, open joints and other defects with putty after priming coat
has dried.  Tint putty to match finish color.  Sand smooth after putty dries.

5. Apply priming coats to woodwork as soon as practical after woodwork is
delivered.

6. Top and bottom edges of all wood doors to be primed and sealed after fitting and
before final hanging.

F. Gypsum Wallboard
1. Fill narrow, shallow cracks and small holes with spackling compound.
2. Rake deep, wide cracks and deep holes.

a. Dampen with clean water.
b. Fill with thin layers of drywall joint compound

3. Allow repairs to dry.
4. Sand smooth.  Do not raise nap of paper on wallboard.

G. Plastic Surfaces:
1. Hand sand plastic surfaces to be coated with a medium grit sandpaper to provide

tooth for coating system.
2. For surfaces with existing coatings, completely remove any existing coating and

prepare surface as mentioned above.

3.03 ERECTION, INSTALLATION AND APPLICATION INSTRUCTIONS

A. General
1. Do not apply initial coating until moisture content of surface is within limitations

recommended by paint manufacturer.  Test with moisture meter.
2. Slightly vary the color of successive coats.
3. Sand and dust between each coat to remove defects visible from a distance of

5 feet.
4. Make edges of paint adjoining other materials or colors clean and sharp with no

overlapping.
5. Change colors at corner of stop where colors differ between adjoining spaces or

rooms and where door frames match wall colors.
6. Do not proceed with field applied painting of shop-coated items until any

defective work has been cleaned by sandblasting.

B. Brush Application
1. Brushes:  Use first-quality hog hair or suitable synthetic bristle brushes.  Use of

horsehair bristle brushes not permitted.  Keep brushes clean and free from
accumulation of dried paint or dirt, and when brushes for oil or varnish base
paints are not in use, keep them suspended in raw linseed oil bath.  Clean
brushes with proper solvent before reuse.

2. Application:  Apply in uniform thickness consistent with specified coverage and
with sufficient cross-brushing to ensure filling of surface irregularities.  Exercise
particular care in painting around bolt heads and nuts and in corners and other
restricted spaces.

C. Conventional Spray Application:  Apply with adjustable air gun equipped with suitable
water trap to remove moisture from compressed air, and with paint pot having air driven
or mechanical agitator.  Adjust width of spray to meet the requirements of the surface
being coated with suitable air pressure for the particular type of paint being used.  Make
frequent checks to ensure correct spreading rate and coating and apply without sags,
runs, or “orange peel” effect.  Correct all such imperfections.  Take special care to cover
edges, corners, and bolt heads, without bridging over of paint film.
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D. Airless Spray Application:  Equipment used for airless spray to be designed for, and
capable of handling, the volume and pressures necessary to ensure smooth and proper
application.  Hoses to be specifically designed for the viscosity of the material being
sprayed and be of the non-static, self-grounding type.  Tips to be properly sized to ensure
complete atomization and the spray pattern is to be continuous and free of all fingering
effects.

E. Roller Application:  Proper length nap rollers to be used to ensure a smooth application
free of runs, sags, roller marks, or air bubbles.  Use longer nap for rougher surfaces
when specified on PLANS.  Phenolic core lambs wool type rollers to be used when
polyurethanes, epoxies, or other types activated coatings are applied by roller.  Standard
type rollers to be used on water based and enamel coatings.  Rollers to be of sufficient
quality to leave finished surfaces free of lint, roller nap, runs, sags, and other
imperfections.  Roller is not to exceed 24 inches in length.

F. Metal Surfaces
1. Shop-prime metal surfaces, if required, prior to delivery to job site.
2. After delivery and prior to installation, keep all coated metal surfaces clean and

free from corrosion.  Clean and touch up or repaint damaged areas with
additional primer.

3. After erection or installation of metal work, clean and touch up all rust spots, all
places where primer has been rubbed or scraped off, and all bolts and nuts.
After previously applied paint has hardened, and when surfaces to receive
succeeding coats of paint have been cleaned and dried, apply finish paint in
accordance with Tables 1 and 2.  Allow 7 days or more, as recommended by
coating manufacturer, for curing of final coat for submerged surfaces.

4. Factory-Finished Equipment:  After installation of factory-finished machinery and
electrical equipment, check base coats carefully and touch up all damaged
surface areas.  Do not paint nameplates, serial number bases, chrome, or bronze
trim.  Clean off any excess paint that impairs convenient removal of covers on
gauges, instrumentation, or other equipment fitted with doors or covers.

5. Factory-Primed Equipment:  Delay final field coating to manufacturer’s primed
equipment until equipment has been installed and is in proper working order in
accordance with the applicable Section.

G. Mixing and Tinting
1. Deliver paints and enamels ready mixed to job site.
2. Accomplish job mixing and job tinting only when acceptable to the ENGINEER.
3. Mix only in mixing pails placed in suitably sized non-ferrous or oxide resistant

metal pails.
4. Use tinting colors recommended by manufacturer for the specific type of finish.
5. Multiple-Component Coatings:

a. Prepare using all the contents of the container for each component as
packaged by the manufacturer.

b. No partial batches permitted.
c. Do not use multiple component coatings that have been mixed beyond

their pot life.
d. Provide small quantity kits for touch up painting and for painting small

areas.
e. Mix only components specified and furnished by coating manufacturer.
f. Do not intermix additional components for reasons of color or otherwise,

even within the same generic type of coating.

H. Special Requirements:  Cast iron or ductile iron piping and valves for interior and exterior
aboveground installation with a factory-applied bitumastic or asphaltum varnish coating to
be cleaned by abrasive blasting to a NACE No. 3 finish for interior installations and a
NACE No. 2 finish for exterior surfaces.  Primer and finish coat to be applied in
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accordance with Table 1.  If primer is not applied within 24 hours, surfaces to be
retreated.

3.04 REPAIR/RESTORATION

A. Leave all parts of moldings and ornaments clean and true to details with no undue
amount of paint in corners and depressions.

B. Remove all masking products used to protect hardware or built-in work.

C. Final Cleaning and Touch Up
1. Touch up and restore finish where damaged.
2. Do not mar surface finish of item being cleaned.

D. Refinish whole wall where portion of finish has been damaged or is not acceptable.

E. Damaged Coatings, Pinholes and Holidays
1. Feather edges and repair in accordance with recommendations of coating

manufacturer.
2. Repair fusion bonded coatings as recommended by original applicator.

Applicator to furnish liquid repair kits for this purpose as recommended by the
coating manufacturer.

3. Apply finish coats, including touch up and damage-repair coats, in a manner
which presents a uniform texture and color-matched appearance.

F. Unsatisfactory Application
1. If coating has improper finish color or insufficient film thickness:  Clean and top

coat surface with specified material to obtain specified color and coverage.
Obtain and follow specific surface preparation information for top coating from
coating manufacturer.

2. Hand or power sand visible areas of chipped, peeled, or abraded paint, and
feather edges.  Follow with primer and finish coat in accordance with this
Section.  Depending on extent of repair and appearance, a finish sanding and top
coat may be required.

3. Evidence of runs, sags, bridges, shiners, laps, or other imperfections to be cause
for rejection.

4. Repair defects in coating system per written recommendations of coating
manufacturer.

5. Leave all staging in place until ENGINEER has inspected surface or coating.
Replace staging removed prior to inspection and approval by ENGINEER.

3.05 FIELD QUALITY CONTROL

A. Schedule field operations to avoid settling of dust or grit on freshly painted surfaces, and
adequately protect machinery or other equipment in vicinity of abrasive blasting work.

B. Request review by OWNER of first finished room, space, or item, of each color scheme
for color, texture, and workmanship.

C. Use first acceptable room, space or item (as determined by OWNER), as project
standard for each color scheme.

D. For spray application, paint an area no smaller than 100 square feet as the project
standard.

3.06 ADJUSTING (NOT USED)
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3.07 CLEANING

A. During the progress of the work, remove from the project site at the close of each day’s
work, all oily rags, discarded materials, rubbish, cans, and dispose of in accordance with
national, state, and local regulations.

B. On completion of operations, remove all spots, oil, and stain from all surfaces and leave
entire project in clean condition as far as this work is concerned.

C. Remove from premises all containers and debris resulting from this work and dispose of
in accordance with Federal, State and local regulations.

D. Upon completion of the work remove staging and scaffolding from the site.

3.08 TESTING AND INSPECTION

A. CONTRACTOR is to perform routine quality control testing on each coat to ensure the
integrity of the protective coating.  At a minimum, the following tests are to be performed.
1. Dry film thickness.
2. Holiday testing.
3. Any additional tests as recommended by coating manufacturer.

B. Any and all testing performed by the ENGINEER is for the sole purpose of verifying
compliance with this specification.  CONTRACTOR is not to rely upon testing performed
by the ENGINEER as a means of quality control.

C. CONTRACTOR to provide the following equipment for use by the ENGINEER.
1. One magnetic pull-off type, non-destructive paint film thickness gauge, such as a

Mikrotest thickness gauge.  Thickness gauge to become OWNER’s.
2. One set of certified coating thickness calibration standards produced by the U.S.

Department of Commerce.  Calibration standards to become OWNER’s.
3. One “wet sponge”, low voltage, D.C. type holiday detector, such as the Tinker-

Rasor Electrical Holiday Detector.

D. Provide the ENGINEER with the proper safety equipment for observation and testing of
the applied coating.

E. To facilitate ENGINEER’s inspection of coated surfaces, CONTRACTOR to provide
scaffolding/rigging and adequate illumination as required to perform the dry film thickness
reading and holiday test inspections as required by this specification and the referenced
standards.  Provide personnel to move the scaffolding, lighting, or rigging at the request
of the ENGINEER.

F. No equipment is to be placed in service until the protective coating has been tested and
approved by the ENGINEER.

3.09 PROTECTION

A. CONTRACTOR is solely and completely responsible for conditions of the job site
including safety of all persons (including employees) and property during performance of
the work.  This requirement applies continuously and is not limited to normal working
hours.  Conform with safety provisions of the U.S. Department of Labor, Occupational
Safety and Health Act, any equivalent State law, and all other applicable Federal, State,
and local laws, ordinances, and codes.

B. Protect floors and all other areas where work is done, with suitable drop cloths.
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C. Remove, mask, or otherwise protect all hardware, hardware accessories, lighting fixtures,
switchplates, machined surfaces, couplings, shafts, bearings, labels, nameplates, etc.
and other surfaces not intended to be painted prior to surface preparation and painting.
Reinstall the removed items by workmen skilled in the trades involved.

D. CONTRACTOR is cautioned of the potential risk of damage and/or nuisance to the
adjoining property and/or structures.  CONTRACTOR is responsible for providing
necessary equipment and/or controls to minimize the carryover of dust, paint, and
abrasives.  If excessive dust, paint, or abrasives are determined by the OWNER, or their
representative, to be affecting adjoining property and/or structures, CONTRACTOR to
utilize shrouds, drop tubes, or other means to confine a minimum of 95 percent of the
abrasive, paint, and other material to the associated work area.

E. Protect working parts of mechanical and electrical equipment from damage.  Mask
openings in motors to prevent paint and other materials from entering motor.

3.10 SCHEDULES

A. Attachments to this Section define System Schedule (Table 1) and Coating Schedule
(Table 2).

3.11 MEASUREMENT AND PAYMENT

No separate measurement or payment for work performed under this Section.  Include cost of
same in Contract price bid for work of which this is a component part.
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TABLE 1 – SYSTEM SCHEDULE

Type of Surface Exposure

Surface
Preparation/
Cleaning

Table 2 – Material Reference
Minimum
Total Mils
ThicknessPrimer

1st

Coat
2nd

Coat
3rd

Coat

Clay or Brick Masonry Exterior(1) Manufacturer’s
Specification

— 1 — — NA

Concrete Block Buildings Exterior Manufacturer’s
Specification

— 2 4 4 3.0 (Finish
Coat)

Concrete Block Walls Interior(2) -
Painted

Paragraph
3.02 B

— 3 4 4 3.0 (Finish
Coat)

Interior(2) -
Sealed

Paragraph
3.02 B

— 3A — — NA

Concrete Walls and
Ceilings

Interior Paragraph
3.02 B

— 3 4 4 3.0 (Finish
Coat)

Wood Exterior and
Interior

Manufacturer’s
Specification

10 11 11 — 4.5

Wood, Clear Finish, Satin Interior Manufacturer’s
Specification

23, 24 25 26 26 4.0

Wood, Clear Finish, Gloss Interior Manufacturer’s
Specification

23, 24 25 27 27 4.0

Wallboard (Semi-Gloss) Interior Manufacturer’s
Specification

19 20 22 22 4.0 + texture

Wallboard (Flat) Interior Manufacturer’s
Specification

19 20 21 21 4.0 + texture

Metal Doors, Frames and
Windows

Exterior and
Interior

NACE-#4
1.0 Mils
Surface Profile

18 9 — — 4.0

Structural and Misc. Steel Exterior NACE-#2
1.0-2.0 Mils
Surface Profile

16 18 9 — 7.0

Structural and Misc. Steel Interior NACE-#3
1.0-2.0 Mils
Surface Profile

16 17 — — 5.5

Structural and Misc. Steel

Piping and Valves

Submerged(9)

Interior(2)

SSPC-SP10/
NACE-#2
2.0-4.0      Mils
Surface Profile

NACE-#3

—

6

36

17

—

—

—

—

50

4.5

Exterior(1) NACE-#2
1.0-2.0 Mils
Surface Profile

6 18 9 — 6.0

Valves and Bolting on C.I. Buried — — 14 14 — 32.0
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TABLE 1 – SYSTEM SCHEDULE

Type of Surface Exposure

Surface
Preparation/
Cleaning

Table 2 – Material Reference
Minimum
Total Mils
ThicknessPrimer

1st

Coat
2nd

Coat
3rd

Coat

Pipe

Factory Finished
Machinery, Electrical, and
Motors(3)

Interior and
Exterior

Hand Clean 5(4) 8(5) 8(5) — 4.5

Galvanized Steel Interior Solvent
Cleaning

15 17 — — 2.9

Galvanized Steel and
Galvanized Pipe Conduit
Threads

Exterior Solvent
Cleaning

15 18 9 — 4.4

Wastewater Treatment
Plant Equipment, Piping

Submerged(6) NACE-#2
2.0-3.0 Mils
Surface Profile

28 29 — — 45.0

Wastewater Wet-Well Interior Surfaces Paragraph
3.02 B

6 13 13 — 22.0

Special Surfaces Noted on
PLANS

Surfaces as
Shown on
PLANS

Hydroblast and
SSPC SP-7(8)

28 29 — — 125.0

NOTES:
(1) Surface or piping above ground exposed to weathering.
(2) Surface or piping above ground sheltered from weathering.
(3) Use coating system per equipment Section when specified.
(4) Optional:  Use manufacturer’s standard primer if compatible with specified finish coats.
(5) Optional:  Use manufacturer’s standard finish coat.
(6) Piping or equipment that is submerged or partially submerged in a fluid.
(7) Coatings used must be in the latest publication of National Sanitation Foundation (NSF) ANSI/NSF

Standard 61.
(8) Shop priming on iron/steel materials is not required.  Surface preparation and primer are done in

field.  Concrete surface preparation involves ¼″ wide × ¼″ deep saw cut to anchor coating to
surface.

(9) Submerged in natural water body such as a lake.
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TABLE 2 – COATING SCHEDULE

Symbol
Min. Dry Mils
Per Coat* Service Generic Type Brand and Manufacturer

1. NA Primary Sealer Chemical Penetrant Aqua-Gard - CreteGard Corp.
Seal Krete - ICI Devoe #89424

2. NA Weather-proof
Primary Sealer

Acrylic Emulsion ACRO 2290 DTM Acrylic Latex - ACRO
Amercoat 148 - Ameron
Tru-Glaze 4010 - ICI Devoe

3. NA Primary Sealer Vinyl-Acrylic Emulsion
with Epoxy Esters

ACRO 1153 Latex Block Filler - ACRO
Amercoat 148 - Ameron
Blaxfil 4000 - ICI Devoe

3A. NA CMU, Clear Block
Sealer

Siloxane Sealer, 10%
Siloxane-Acrylic
Emulsion

OKON W-2
Saver Systems WB
Aqua-Trete EM - Sivento

4. 1.5 Finish Coat Acrylic Emulsion ACRO 2288 Exterior Latex - ACRO
Amercoat 220 - Ameron
LifeMaster-Pro 4226 - ICI Devoe

5. 1.5 Metal Primer Alkyd ACRO 1104 Heavy Duty Primer -
ACRO
Amercoat 5105 - Ameron
Carbocoat 150 - Carboline
Devguard 4160 - ICI Devoe

6. 2.0 Metal Primer or
Concrete Surfaces

Polyamide Cured
Epoxy Resin

ACRO 4422 Epoxy Primer - ACRO
Amercoat 385PA - Ameron
Carboguard 888 - Carboline
13-R-62-Epoxy Primer - Valspar
BarRust 231 - ICI Devoe

7.** 2.0-4.0 (as
recommended)

Metal Primer Polyamide Cured
Epoxy Resin

ACRO 4460 Chemical Resistant Epoxy
- ACRO
Amercoat 385PA - Ameron
Carboguard 561 - Carboline
Valspar 90HS - Valspar
BarRust 233H - ICI Devoe

8. 1.5 Finish Coats Alkyd, Straight Long-Oil ACRO 2214 Heavy Duty Enamel -
ACRO
Amercoat 5450 - Ameron
Carbocoat 139 - Carboline
Devguard 4308 - ICI Devoe

9. 2.0 Finish Coat Aliphatic Urethane ACRO 4429 Polyurethane - ACRO
Amercoat 450HS - Ameron
Carbothane 134HG - Carboline
V40 Polyurethane Enamel - Valspar
Devthane 389 - ICI Devoe

10. 1.5 Wood Primer Oil Base ACRO 2214 Enamel (Thinned 10%) -
ACRO
Amercoat 5105 - Ameron
Carbocoat 139 - Carboline
Ultrahide 2110 - ICI Devoe

11. 1.5 Finish Coat Alkyd, Straight Long-Oil ACRO 2214 Heavy Duty Enamel -
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TABLE 2 – COATING SCHEDULE

Symbol
Min. Dry Mils
Per Coat* Service Generic Type Brand and Manufacturer

ACRO
Amercoat 5405 - Ameron
Carbocoat 139 - Carboline
Devguard 4308 - ICI Devoe

12.** 4.0-6.0 (as
recommended)

Submerged Steel,
Iron, or Concrete
Surface

Polyamide-Cured
Epoxy Resin

ACRO 4460 Chemical Resistant Epoxy
- ACRO
Amercoat 370 - Ameron
Carboguard 561 - Carboline
BarRust 231 - ICI Devoe

13. 10 Submerged Steel,
Iron, or Concrete
Surface

Coal-Tar Epoxy Two
Component

ACRO 4467 Coal Tar Epoxy - ACRO
Amercoat 78HB - Ameron
Bitumastic 300M - Carboline

14. 16 Buried Steel or Iron Tar-Base Pitch ACRO 8500 Heavy Duty Coal Tar -
ACRO
Bitumastic No. 50 - Kop-Coat
Devtar 247 - ICI Devoe

15. 0.4 Galvanized Metal
Primer

Vinyl Wash Primer ACRO 1162 Vinyl Wash Primer - ACRO
Galva-Prep - Ameron
Rustbond Penetrating Sealer -
Carboline
Devran 205 - ICI Devoe

16. 3.0 Steel Above Ground
& Above Waterline

High Ratio Silicate
Inorganic Zinc

ACRO 5502 Inorganic Zinc - ACRO
Dimetcote 9 - Ameron
V13-F-12 Inorganic Zinc - Valspar
Catha-Coat 302H - ICI Devoe

17. 2.5 Steel Interior Polyamide Cured
Epoxy Resin

ACRO 4460 Chemical Resistant Epoxy
- ACRO
Amercoat 385 - Ameron
Carboguard 561 - Carboline
Bar-Rust 231, Devran 224HS - ICI
Devoe

18. 2.0 Intermediate Finish ACRO 4460 Chemical Resistant Epoxy
- ACRO
Amercoat 385 - Ameron
Carboguard 561 - Carboline
Devran 220 - ICI Devoe

19. NA Texture Emulsion Ready-Mixed Texture Compound -
U.S.Gypsum
Speedhide Texture Emulsion - PPG

20. 1.2 Sealer Vinyl-Latex Quick-Drying Latex Sealer, 6-2 - PPG
Interior Vinyl Latex Primer-Sealer,
50801 - Devoe

21. 1.4 Finish Coat-Flat Synthetic Alkyd Resin Alkyd Flat Wall Enamel - Negley
Speedhide Alkyd Flat, 6 Line - PPG
50801 - Devoe

22. 1.4 Finish Coat Semi-
Gloss

Synthetic Alkyd Resin Coronado Supercoat 5000
Speedhide Alkyd Lo-Sheen Enamel, 6
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TABLE 2 – COATING SCHEDULE

Symbol
Min. Dry Mils
Per Coat* Service Generic Type Brand and Manufacturer

Line - PPG
Velour Interior Alkyd Semi-Gloss
Enamel - 26XX Devoe

23. NA Wood Filler Alkyd Resin w/Linseed
Oil

Paste Wood Filler - Negley
Natural Paste Wood Filler - PPG
Interior Solvent Base Paste Wood Filler
4800 - Devoe

24. NA Stain Synthetic Alkyd Resin Coronado Quick Seal
Rez Interior Wiping Stain, Alkyd Oil
Type, Quick Drying, 77-302 - PPG
Penchrome DF203 - ICI Devoe

25. 1.0 Sealer/Primer Synthetic Alkyd Resin Rez Sealer-Primer, 77-1 - PPG

26. 1.5 Clear Finish, Satin Polyurethane Varnish Coronado Polyurethane 67 Series
Rez Polyurethane Satin Clear Plastic
Varnish, 77-89 - PPG
DF500 - ICI Devoe

27. 1.5 Clear Finish, Gloss Polyurethane Varnish Coronado Polyurethane 67-10
Rez Exterior/Interior Polyurethane
Gloss Clear Plastic Varnish, 77-55 -
PPG

28. 5 Steel, Iron or
Concrete Surface

Modified Amine-Addnet
Epoxy

Polybrid 670S - Polybrid Coatings, Inc.
(no “or equal”)

29. 40-120 Steel, Iron or
Concrete Surface

Elastomeric
Polyurethane Aromatic

Polybrid 705 - Polybrid Coatings, Inc.
(no “or equal”)

30. NA Concrete Primer RE2KLAND E-135S Primer, Resign and
Hardener, Atlas Minerals and
Chemicals

31. 62.5 Intermediate & Finish
Coat

RE2KLAND E-135SC, Atlas Minerals
and Chemicals

32. 20 Concrete Primer ChemPruf VE Primer. Atlas Minerals
and Chemicals

33. 20 Intermediate & Finish
Coat

ChemPruf 141, Atlas Minerals and
Chemicals

34. 5.0 Primer Polyamide Epoxy Hi-Build Epoxoline, Series 66. TNEMEC

35. 5.0 Intermediate & Finish
Coast

Aliphatic Acrylic
Polyurethane

Endura-Sheild, Series 73 TNEMEC

36. NA Finish Coat 100% Solids
Polyurethane

ITW Futura, Protec II PW
Madison, Corropipe II PW

*Or manufacturer’s standard, whichever is greater.  Do not exceed manufacturer’s maximum
standard, if applicable.

**For potable water use.

END OF SECTION
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SECTION 16140 

SWITCHBOARDS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Main Switchboard - Furnish and install the Switchboard(s) as specified herein and shown 
on the PLANS. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work. 

C. PLANS designate type, number, size and rating of devices included in the Switchboards. 

D. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 QUALIFICATIONS 

A. The manufacturer of the Switchboards shall also manufacture the majority of components 
and subsystems therein (i.e., circuit breakers, control relays, etc.) unless specified 
otherwise. 

B. The Switchboard shall be designed, constructed, and tested in accordance with the latest 
applicable requirements of NEMA, ANSI, UL, and NEC standards. 

C. Switchboards shall be as manufactured by Square D Company, Asea Brown Boveri, 
Eaton Cutler Hammer Corporation, or approved equal.  

1.04 SUBMITTALS 

A. Submit shop drawings in accordance with the requirements of Section 01300 of the 
Specifications.  Include: 

1. Dimensioned/scaled top and bottom views and front elevations 

2. One-line diagrams and wiring diagrams  

3. Component listings by manufacturer, catalog numbers, spare parts list, equipment 
data sheets and catalog cut sheets of all equipment and components installed within 
the Switchboards 

4. Nameplate schedules including all internal components 
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5. Protective device coordination curves and current limiting circuit breaker peak 
current let through curves, where applicable. 

6. Draft arc flash hazard analysis, short circuit, and coordination study report.  Report to 
include recommended setpoints. 

1.05 OPERATION AND MAINTENANCE MANUALS 

A. Furnish Operation and Maintenance Manuals in accordance with the requirements of 
Section 01730 of the Specifications.  Include: 

1. Installation and operation manual. 

2. Renewal parts bulletin. 

3. As built drawings, including certified and approved shop drawings. 

4. Test data. 

5. Sealed and signed arc flash hazard analysis, short circuit, and coordination study 
report.  Report to include all final setpoints used. 

1.06 DELIVERY STORAGE AND HANDLING 

A. Deliver, store, protect, and handle products in conformance with manufacturer's 
recommended practices as outlined in applicable Installation and Maintenance Manuals. 

B. Each switchboard section shall be delivered in individual shipping splits for ease of 
handling.  They shall be individually wrapped for protection and mounted on shipping 
skids. 

C. Inspect and report concealed damage to carrier within their required time period. 

D. At all times, store Switchboards in a clean and dry space.  Maintain factory protection 
and/or provide an additional non-porous extra heavy duty plastic weatherproof housing.  
Cover to protect structure from dirt, water, construction debris, and traffic.  Install space 
heaters within the Switchboards and energize during storage and installation for humidity 
control. 

E. Handle in accordance with NEMA and manufacturer’s written instructions.  Lift only by 
lifting means provided for this express purpose.  Handle carefully to avoid damage to 
switchboard internal components, enclosure, and finish. 

1.07 SPARE PARTS 

A. Furnish the following spare parts with the equipment for each Switchboard in 
conformance with the Specifications: 

1. One set (minimum 3) of fuses for each type and size used. 

2. One spare control relay for each type used.  Control relay shall be furnished complete 
with relay coils, four (4) Normally Open (N.O.) contacts, four (4) Normally Closed 
(N.C.) contacts, and shall be furnished with Relay Manufacturer’s Transient Voltage 
Suppression Module. 

3. One spare timing relay. 
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4. 25 percent spare push-buttons, selector switches, indication light assemblies for each 
type used (minimum of 2 per type). 

5. 50 percent of spare lenses and lamps for each type and color size and type used 
(minimum of 4 per type). 

6. Provide breaker test set for Solid-State-Trip units for each type used. 

1.08 SPECIAL MANUFACTURER’S SERVICES 

A. Furnish the services of a qualified, experienced, factory trained technical (non-sales type) 
representative to assist in the installation of the equipment.  Include checking alignment 
of parts, wiring connections, operation of all parts (circuit breakers, relays, monitoring 
relays, etc.).  Include time to correct and recheck any discrepancies which are discovered.  
Also include providing the Owner with a report certifying that the equipment was 
installed properly tested and set in accordance with the Specifications and is in 
satisfactory operating condition. Format and quantity of reports shall be per the 
requirements of Section 01300 of the Specifications. 

B. Manufacturer's technical representative is to set, adjust and test all circuit breakers, 
relays, monitoring devices/units, etc. in the presence of a representative of the Owner.  A 
list of the protective device settings associated with the MAIN circuit breakers, as well as 
the largest load connected to the Switchboards will be furnished by the Owner.  
Additionally, the Owner will provide the Manufacturer with the characteristics of the 
protective devices that are most suitable for the system in providing proper protection and 
coordination.  The selection will be based on the manufacturer’s submittal of a variety of 
protective device curves for the Owner to select from.  The settings will be based on 
coordination and short circuit studies performed by others.  Provide the Owner with test 
report certified by the manufacturer.  Include a record of all settings.  Format and 
quantity of reports shall be per the requirements of Section 01300 of the Specifications.  
The Manufacturer shall furnish the protective device of the appropriate characteristics 
selected by the Owner that shall be the most suitable for the proper protection and 
coordination of the system at No Additional Cost to the Owner. 

C. Any problems encountered with the operation of equipment, parts, components, etc. 
installed within the Switchboards line-up shall be repaired/remedied by the 
manufacturer's technical representative. 

D. Prepare load analysis studies, arc-flash hazard analysis studies, and coordination studies, 
complete with short circuit calculations and coordination curves reflecting calculated 
fault values and recommended and/or proposed fuse type/ratings, motor protective relay 
settings, equipment/cable thermal (damage) limits, equipment/device settings (as 
applicable) as follows: 

1. From the Austin Energy 15kV level (with close coordination with Austin Energy 
upstream devices) through the 208/120V subsystem level equipment and devices of 
the proposed CTECC Tilley Street entrance gate.  Coordination with Austin Energy 
is required.  Additional details concerning the implementation of the studies to be 
assumed, will be provided after Bid Award during the Pre-Submittal conference.  
Thevenin equivalent system characteristics for the 480V system at the entrance gate 
electrical equipment pad will be provided by the Owner after Bid Award to facilitate 
the Contractor’s system study effort.   
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E. Perform the arc flash hazard analysis in conjunction with the short circuit and 
coordination analysis previously described herein and also in compliance with IEEE 1584 
and NFPA 70E standards.  The flash protection boundary and incident energy shall be 
calculated at all points in the distribution system (transformers, switchboards, 
panelboards, etc.) where work could be performed on energized parts.  The following 
additional requirements apply for the arc flash hazard analysis: 

1. Repeat arc flash hazard studies using reduced short circuit current magnitudes where 
applicable per IEEE 1584 recommendations. 

2. Calculations to address worst case (maximum) hazard analysis for each scenario.  
Describe scenarios employed and tabulate associated arc flash hazard results in 
submittals. 

F. The arc flash hazard analysis effort shall also include: 

1. Reporting incident energy values based upon recommended protective device settings 
for all equipment, 

2. Reporting recommendations to reduce AFIE levels and enhance worker safety 

3. Furnish and install label(s) for all equipment included in the study indicating the 
following, at minimum: 

a. System voltage 

b. Shock and Flash protection boundaries 

c. Personal protective equipment requirements for each electrical task based upon 
hazard category (including flame resistant clothing requirements). 

d. Arc flash incident energy value (cal/cm2) 

e. Limited, restricted, and prohibited approach boundaries 

f. Study report number and issue date 

g. Additional information required by the applicable NFPA and IEEE standards. 

h. Labels shall be manufacturer’s standard labels with quantity and mounting 
location per manufacturer’s standard. 

D. THE ARC-FLASH STUDIES, THE SHORT CIRCUIT CALCULATIONS AND 
ANALYSIS, AND THE COORDINATION STUDY SHALL BE PERFORMED: 

4. UTILIZING SKM SOFTWARE, LATEST RELEASE – MICROSOFT WINDOWS 
VERSION.  In addition to the hard copy submittal, an electronic copy of the FINAL 
VERSION of the short circuit analysis/calculations and the protective device setting 
curves (time-current curves) and summary setting tables, etc. shall be submitted on a 
Universal Serial Bus (USB) external flash drive. 

5.  By a State of Texas Registered Professional Engineer.  The final version of the 
studies shall be signed and sealed by a Professional Engineer who is Licensed in the 
State of Texas as an Electrical Engineer. 
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PART 2 - PRODUCT 

2.01 GENERAL 

A. For additional construction notes and special requirements, refer to the PLANS. 

2.02 CONSTRUCTION 

A. Structure 

1. Enclosures shall be NEMA Type 3R non-walk-in type, gasketed and suitable for 
outdoor use.  Enclosure shall be the totally enclosed, dead front, free standing type 
fabricated of heavy gauge formed steel.  Switchboards shall be FRONT ACCESS 
ONLY.  Switchboards shall be front and rear aligned.  

2. Switchboard shall consist of required number of vertical sections bolted together to 
form a rigid self support assembly.  Each vertical section shall be nominally 93 
inches high.  Each vertical section shall be subdivided into compartments.  Refer to 
the PLANS for additional dimensional requirements. 

3. Each vertical section shall have an overall full height hinged (piano hinge) and 
gasketed outer front door that shall provide access to the individual compartments 
contained within the associated vertical section.  The overall front door shall have a 
padlockable three point latch and handle.  All outer covers shall be gasketed. 

4. Each vertical section shall have a sloped drip-proof roof. 

5. Exterior openings shall be screened to prevent the entrance of small animals, insects, 
and also barriered to inhibit the entrance of snow, sand, etc.  Ventilation openings 
shall be provided with field removable filters.  It shall be possible to remove the 
filters for maintenance without providing access to energized Switchboard 
subcomponents. 

6. Each vertical section may be rolled, moved, or lifted into position. 

7. All Switchboard sections shall have open bottoms and field removable top plates. 

8. A hinged door shall be provided for each of the following compartments: 

a. Metering compartment 

b. Incoming line section compartment. 

9. Switchboard shall comply with UL Service Entrance requirements for Switchboards 

10. Unused spaces in each vertical section shall be covered by blank covers. 

11. Unused structure openings shall have plugs or covers to prevent entry of foreign 
objects into the Switchboard. 

12. Structure finish shall be primed and painted using the manufacturer’s standard 
finishing process.  Finish shall be applied at the manufacturing plant.  Color shall be 
manufacturer’s standard. 

13. Provide each vertical section with a space heater wired to terminal blocks in the 
respective section.  Size the space heater per manufacturer’s standard. 

14. Structure shall include field removable lifting means. 
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15. Incoming line section shall include lugs for the connection of the field wiring shown 
on the PLANS. 

B. Buses 

1. All buses shall be tin plated copper. 

2. The main horizontal bus shall extend the entire length of the Switchboard.  Buses 
shall be fully rated and the rating shall be based on 65 degrees C maximum 
temperature rise in a 40 degree C ambient.  The main bus shall be rated as shown on 
the PLANS and/or data sheets.  Provisions shall be provided to facilitate future 
extension of the buses. 

3. The minimum RMS symmetrical short circuit current rating of the buses shall be as 
indicated on the one-line diagram drawings. 

4. A continuous tin plated copper ground bus shall be furnished for the entire length of 
the Switchboard.  The ground bus shall be rated for 50 percent of the main horizontal 
power (phase) bus rating, at minimum.  Stack multiple ground bus bars as required to 
provide the required ground bus rating.  Provide ground bolted connectors for the 
size and quantity of wire at each end of the bus as shown on the PLANS. 

5. Furnish and install bus bar to bond the neutral bus to the ground bus per the 
requirements of the Authority Having Jurisdiction.  Bonding bus bar shall have an 
area equivalent to a #750kcmil conductor, at minimum. 

C. Wiring 

1. Control and/or discrete signal wiring includes wiring to instrument current 
transformers, 600 volt wiring to secondary of instrument potential transformers, 
ammeters, power monitoring units “PMU’s”, lights, receptacles, control relays, 
control devices (pilot lights, selector switches, etc.), relaying etc.  Control wiring 
shall be extra flexible 41 strand, tin-plated copper, 600 volt insulation, dual rated type 
XLPE (3173) 125 degrees Celsius, SIS 90 degrees Celsius, SIS wire manufactured by 
General Cable Company, The Okonite Company or approved equal.  Minimum 
acceptable size to be #14 AWG. 

2. Instrument signal wiring shall be twisted pair, #16 AWG stranded copper conductors 
with 600 volt PVC insulation over each conductor, a tinned copper drain wire, an 
overall aluminum mylar shield and an outer PVC jacket.  Instrument wiring cables 
shall be manufactured by Samuel Moore and Company, DeKoron Division, Catalog   
No.  1852.  All instrument signal wiring shall be installed and tested at the factory. 

3. All control/metering wiring shall be neatly bounded with tie-wraps and supported to 
wire ways supports. 

4. Control/metering wiring shall be terminated to terminal blocks. 

D. Identification 

1. All component and control identification labels shall include the device name and 
number exactly as it appears on the PLANS.  Refer to the PLANS. 

2. All control/metering wires shall be tagged and coded with an identification number.  
Tagging type and wire coding shall be per manufacturer’s standard. 

3. All terminal blocks shall be identified. 
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4. Properly label the control/metering devices mounted inside the each section using 
manufacturer’s standard laminated labels installed in accordance with the 
manufacturer’s standard method.  Minimum text height shall be 3/16 inch. 

5. Nameplates: 

a. Type:  3-ply, 1/8” thick, rigid thermoset phenolic resin laminated cellulose paper 
base engraving stock per ASTM D-709, Type I.  Nameplates shall be ASTM 
Grade ES-1, ES-2, or ES-3 as applicable for the face and lettering colors 
specified hereinafter.  Flexible or acrylic tags will be not be accepted. 

b. Color:  Black-White-Black 

c. Lettering:  Engraved through the face layer to the melamine middle layer.  
Nameplates located on the face of each section/compartment of each 
Switchboard shall be legible at a distance of six feet from the nameplate.  
Minimum text height shall be 3/16 inch. 

d. Accessories:  Provide holes for mechanical fastening 

e. Attachment Means:  Secured with two Stainless Steel screws/bolts per 
manufacturer’s standard; use of adhesives shall not be accepted. 

6. Furnish and install nameplates for: 

a. Each equipment/device/etc. installed/mounted on the face of the Switchboard. 

b. Each exterior section/compartment of each Switchboard. 

c. Overall entire lineup of Switchboard, i.e. a master nameplate.  Master nameplate 
shall include the tag of the Switchboard as shown on the PLANS, at minimum, 
in addition to manufacturer’s standard information for master nameplates. 

2.03 MAIN CIRCUIT BREAKER 

A. Rating: Circuit breaker shall be three pole, 600V with a maximum continuous current 
carrying capacity shown on the PLANS and a U.L. listed minimum RMS symmetrical 
short circuit current rating equal to or greater than 42,000 amperes at 480V A.C.  Breaker 
shall be U.L. listed and comply with NEMA Standard No. AB1-1975 and Federal 
Specification W-C-3758/GEN 21a.  Circuit breaker shall be fully rated and not require 
rating for ambient temperatures 40 degrees Celsius or less.  

B. The circuit breakers shall be furnished with the following accessories and options: 

1. Micrologic Trip Unit Accessories: Circuit breakers shall have an electronic trip (solid 
state) unit.  Trip unit shall be solid state with adjustable long time, short time, 
instantaneous with ground fault and pick up settings, “Square D” – model Micrologic 
Trip Unit with Harmonic Metering with specified accessories, with the shunt Trip 
Unit Attachment, and Internal Ground Fault Protection, or approved equal.  
Construction shall allow connection of supply conductors at either end. 

a. External Neutral Current Transformer 

b. Metering Current Transformers 

c. Voltage Measurement Inputs 

d. Sensor Plugs 

e. Adjustable Rating Plugs 
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f. External Power Supply Module 

g. External Battery Backup Module 

2. Mechanical operations counter to record the number of circuit breaker operations. 

C. Each circuit breaker shall be furnished with Normally Open (N.O.) and Normally Closed 
(N.C.) auxiliary breaker status contacts that will change state when the breaker is opened 
and/or closed.  The auxiliary breaker status contacts shall be rated 5-amps at 120VAC. 
Pre-wire both status contacts to the control wiring terminal blocks located within the 
breaker unit compartment to be monitored by the Distributed Control System as shown 
on the PLANS. 

D. Terminations:  Breakers shall have removable lugs, U.L. listed for copper and aluminum 
conductors and U.L. listed for installation of mechanical screw type lugs. 

1. Lugs shall be able to accept the quantity of parallel conductors per phase and the size 
conductor shown on the PLANS. Refer to the PLANS. 

2.04 FEEDER CIRCUIT BREAKERS 

A. Provide thermal magnetic molded case circuit breakers with the following minimum 
requirements:  

1. U.L. listed minimum RMS symmetrical short circuit current rating equal to or greater 
than that of the main bus. 

2. Circuit breaker shall be three pole, 600 volt with a maximum continuous current 
carrying capacity shown on the PLANS. 

3. Breakers shall operate continuously when operating/running current is equal to 80% 
of the long time trip setting (or frame rating, as applicable) of the breakers. 

4. Breakers shall have an overcenter, toggle handle-operated, trip free mechanism with 
quick make, quick break action independent of the speed of the toggle handle 
operation. The design shall provide common tripping of all poles. Breakers shall be 
suitable for reverse feeding. 

5. Provide complete with rating plug and other accessories as required for proper 
operation of circuit breaker. 

6. Provide mechanical padlock attachment for each circuit breaker. 

7. Furnish lugs for feeders where required to facilitate field wiring termination, sizes 
shall be as required by the PLANS. 

B. All branch circuiting circuit breakers shall be group mounted. 

C. Provide where specifically shown on the PLANS: 

1. Current limiting circuit breaker. 

2. Electronic trip attachment.  Trip unit shall be solid state type with field adjustable 
long time, short time, ground fault and pick up settings. 

3. Auxiliary contacts rated for 120 volts A.C.  Contacts shall satisfy the requirements of 
the PLANS. 
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2.05 CONTROL POWER TRANSFORMERS AND MISCELLANEOUS ACCESSORIES. 

A. Provide control power transformer, fuses, power supplies, etc., and associated 
interconnect wiring as required to provide functional control power service to the circuit 
breaker trip circuitry for proper operation of circuitry, per manufacturer’s standard. 

B. Switchboard Space Heater control power transformer for the Switchboard, where 
required by the PLANS, shall have the following characteristics: 

1. Adequately sized to drive the entire space heater circuitry of the Switchboard.  Refer 
to the requirements specified in sub-section 2.02 A, this Section of the Specifications. 

2. 120 volt AC grounded secondary 

3. Connect as shown on the PLANS. 

4. The space heater of each vertical section of the Switchboard shall be individually 
protected with a fuse mounted in the control power transformer compartment. 

5. The space heater circuitry shall be thermostatically controlled by centrally located 
thermostat(s).  Provide the quantity of thermostats necessary to serve the load of the 
space heater circuitry. 

C. Patch Panel:  Where shown on the PLANS, provide a dedicated patch panel for 
termination of the Ethernet data highway (serial communication) cabling for each Power 
Monitoring Unit.  Patch panels shall be two-port, surface mounted, fully enclosed type, 
Category 6, with RJ-45 connectors, as manufactured by “Panduit”, Model Mini-Com 
#CBXJ2IW-A, with “Mini-Com TX6A” UTP Coupler Module Model CJ6X88TGIW and 
blank cover plates, or approved equal.  Secure patch panel to backpanel with screws.  
Ethernet patch cords shall be furnished and installed between the patch panel and the 
respective power monitoring unit per the requirements of Section 17600 “Distributed 
Control System”.  Length of patch cords shall be such to have one full coil of slack cable 
at a minimum to reduce physical strain on cable termination. 

D. Lightning Arresters: 

1. Provide station class (type), 3-phase, rated 600 volts lightning arresters where shown 
on the PLANS.  Lightning arresters shall be U.L. listed and certified, valve type, and 
shall be designed and manufactured in accordance with the latest revision of 
ANSI/IEEE C62.11. 

2.06 INSTRUMENT TRANSFORMERS 

A. General: 
All instrument transformers specified shall be installed and connected at the factory. 

B. Instrument current transformers (C.T.’s): 

1. Provide current transformers where required by the PLANS.  Connect as shown on 
the PLANS. 

2. Current transformers shall be the window type and shall have an ANSI 60 Hz 
Metering Accuracy Class of 0.3 measured at burden of B0.1, at minimum. 
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3. Install a shorting terminal block for each current transformer (C.T.).  Prewire all 
terminals of each C.T. to its respective shorting terminal block.  Shorting terminal 
blocks shall be as manufactured by “G.E.”, or approved equal. 

C. Instrument Potential Transformers (P.T.’s): 

1. Provide potential transformers where required by the PLANS.  Connect as shown on 
the PLANS. 

2. Potential transformers shall have the following characteristics: 

a. Primary voltage:  480 volts AC 

b. Secondary voltage:  120 volts AC 

c. Accuracy rating: 0.6 Y at burden of 1.2X 

d. Thermal Burden:  150 VA at 30 degrees C ambient 

e. Frequency:  60 Hz 

3. Install with primary and secondary disconnect devices, grounding device, and 
accessories in conformance with IEEE and NEMA standards. 

4. Provide current limiting type primary fuses. 

2.07 SURGE PROTECTIVE DEVICE (SPD) 

A. Provide Surge Protective Device system (SPD) were required by the PLANS.  The SPD 
shall have the following characteristics: 

1. SPD shall be tested with the ANSI/IEEE Category C high exposure waveform of 10 
kA for 8 x 20 microseconds, at minimum. 

2. Integrated surge protective device recognized in accordance with UL 1449. 

3. Minimum surge current withstand shall be 160 kA per phase (80 kA per mode) 

4. Has a minimum pulse life of 5000 ANSI/IEEE Category C high transients without 
failure or degradation of clamping voltage by more than 10 percent. 

5. Provide with manufacturer’s standard line side disconnect. 

6. Provide visual indication of SPD status 

7. Surge counter. 

8. Provide dry contact failure status output contact.  Contact shall be rated for 120 volts 
A.C. and shall satisfy the requirements of the PLANS. 

9. 5 year warranty, at minimum. 

PART 3 - EXECUTION 

3.01 FACTORY INSPECTION AND TEST 

A. Standard factory tests shall be performed on the equipment specified in this section.  All 
tests shall be in accordance with the latest version of ANSI and NEMA standards.  The 
manufacturer shall provide certified copies of factory test reports prior to shipment of the 
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equipment to the project site.  Format and quantities of the test report shall be in 
accordance to Section 01300 and Section 01730 of the Contract Specifications. 

B. The Owner may elect to witness the factory tests as outlined above.  The manufacturer 
shall provide at least three (3) week notice prior to the date the tests are to be performed. 

3.02 FIELD INSTALLATION 

A. Perform manufacturer’s field services as previously specified. 

B. Install per manufacturer’s instructions and recommendations.  Install all required safety 
labels. 

3.03 FIELD TEST AND CHECKS 

A. The following minimum test and checks shall be made before energizing the 
Switchboards.  These tests shall be performed by a Factory Trained Field Technician 
(non sales type): 

1. Thoroughly inspect the Switchboard. 

2. Test for proper phasing of power connections.  Additionally, check phasing across 
the Switchboards using phasing sticks. 

3. Set, adjust, and test all protective relays based on the results of the coordination 
study, refer to sub-section 1.08, this Section of the Specifications. 

4. Megger terminals and buses for grounds, test per manufacturer’s recommendations. 

5. Verify ratios of all CT’s, and proper operation of all metering. 

6. Verify Switchboard enclosure space heater circuits are operational. 

7. Check tightness of accessible bolted bus joints using calibrated torque wrench per 
manufacturer's recommended torque values. 

B. Submit documentation of all tests outlined above. 

C. Submit manufacturer’s certification report per sub-section 1.04, this Section of the 
Specifications. 

3.04 EQUIPMENT PROTECTION AND RESTORATION 

A. Clean and vacuum clean all interior of the equipment. 

B. Touch-up and restore damaged surfaces to factory finish. 

C. Remove all current transformer shunts after completing secondary circuit. 

D. Energize the space heaters within the Switchboard and energize during storage and 
installation for humidity control. 
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3.05 TRAINING 

A. Provide training sessions for owner’s representatives for one (1) FULL normal workday 
at the job-site location and/or at a location determined by the OWNER.  If training is 
conducted in less than the time required by these specifications, the remaining time shall 
be utilized at the discretion of the OWNER. 

B. The training session shall be conducted by the Switchboard manufacturer’s non-sales-
type technical representative, who performed the field installation and start-
up/setting/adjustment services. 

C. At minimum, the training session shall include: 

1. Operation and maintenance procedure for the equipment and all components installed 
within the Switchboards. 

2. Factory contact persons phone numbers, persons names, ordering procedures and 
procedures to follow to obtain meaningful results from the factory. 

3.06 MEASUREMENT AND PAYMENT 

B. No separate measurement or payment for work performed under this section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16150 

RACEWAYS, FITTINGS, AND SUPPORTS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This section specifies raceways, fittings, and supports for all cables, conductors and 
electrical equipment.  The Contractor shall furnish and install complete raceway systems 
in accordance with the following specifications and as also shown on the PLANS. 

B. Refer to the conduit/wire schedule shown on the PLANS for a listing of proposed 
raceways and other requirements. The conduit/wire schedule shown on the PLANS is not 
inclusive of all equipment required by this Contract.  Refer to Part 2 of this section for 
additional requirements. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors. Suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work. 

C. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 REFERENCES 

A. The publications listed below form a part of this specification to the extent referenced.  
The Publications are references in the text by designation only. 

B. This section contains references to codes and standards.  They are a part of this section as 
specified.  In case of conflict between the requirements of this section and the listed 
standards, the requirements of this section shall prevail.  All raceways, fittings and 
supports are to be U.L. listed and certified and shall conform to ANSI and NEMA 
standards.   

1.04  SUBMITTALS 

A. The Contractor shall submit manufacturer's catalog data for all material provided under 
this section and in accordance with the requirements of Section 01300 and 01730 of the 
Specifications.  The Contractor shall submit certified notification from the Manufacturer 
that the rigid aluminum conduit system and all related materials, as described within this 
specification, is 99.0 percent copper-free. 
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1. Submit certifications of training associated with proper installation the PVC coated 
rigid galvanized conduit. 

2. Submit Material Safety Data sheets for all sealants, solvents, etc. 

PART 2 - PRODUCT 

2.01 EXPOSED CONDUIT SYSTEM INDOOR, AND EXPOSED-OUTDOOR ABOVE 
GROUND LEVEL 

A. General:  All components shall be 99.0 percent copper free rigid aluminum. 

B. Rigid Metal Conduit System 

1. Conduit run above ground shall be rigid aluminum in all areas unless specifically 
specified otherwise hereinafter in subsection 3.02, this Section of the Specifications. 

2. Rigid Aluminum Conduit shall meet the following requirements 

a. U.L. listed 

b. Comply with ANSI C80.5 and U.L.6. 

3. Bending Requirements:  Furnish factory bends.  90-degree bends of conduit sizes 
equal to or greater than 4-inches in diameter shall have a minimum bending radius of 
48-inches unless otherwise noted on the PLANS.  90-degree factory bends of conduit 
sizes less than 4-inches in diameter, shall be per manufacturers standard unless 
otherwise noted on the PLANS. 

4. Minimum conduit size for all work shall be 3/4 inches. 

5. Manufacturer:  VAW of America Inc., or approved equal. 

C. Conduit Hubs: 

1. Provide grounding type with integral threaded insulated throat, and with solderless 
grounding lugs, complete with rubber gasket. 

2. Manufacturer:  by “Myers”, or approved equal. 

D. Grounding Bushings: 

1. Provide with integral threaded insulated throat, and with solderless grounding lugs. 

2. Manufacturer:  “O.Z. Gedney” type ABLG with specified options, or approved equal. 

E. Conduit Bodies: 

1. Conduit body covers shall be of the bolt-on type and shall have Type 316-Stainless 
Steel screws/hardware. 

2. Manufacturer:  “Crouse-Hinds” Form-7, or approved equal. 

F. Conduit Unions:   

1. Threaded, as manufactured by “Crouse-Hinds” type UNF or UNY, or approved 
equal. 
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G. Conduit Reducers: 

1. Threaded. 

2. Shall be used for final conduit system connection to equipment where shown on the 
PLANS 

3. Manufacturer:  “Crouse-Hinds” type RE and type REA, or approved equal. 

H. Cord and Cable Fittings: 

1. Provide threaded gland nut, straight threaded body, and also a neoprene sealing cable 
bushing. 

2. Furnished with a Type 316 Stainless Steel wire mesh grip 

3. Shall be used only where specifically shown on the PLANS. 

4. Manufacturer:  “Crouse-Hinds” type CGB, complete with all specified accessories, or 
approved equal. 

I. Expansion Fittings: 

1. Furnished with oversized sleeve and insulated bushing 

2. Furnished with tinned copper braided bonding jumper 

3. Manufacturer:  O.Z./Gedney Type EXPB-A, or approved equal 

J. Sealing Fittings: 

1. Furnish with drain 

2. Manufacturer:  Crouse Hinds, Type EYD, or approved equal 

3. Sealing Compound: 

a. Where conduit seals are installed in compliance with NEC Class-I and Class-II 
requirements, the sealing compound shall be as manufactured by “Crouse-
Hinds” type Chico-AP, or approved equal. 

b. Where conduit seals are not required for NEC Class-I and Class-II installations 
but are shown to be installed on the PLANS to block the migration of corrosive 
gases into the conduit system and conduit bodies, the conduit seals Sealing 
Compound shall be Scotchcast Reenterable Electrical Insulating Resin 2123 as 
manufactured by “3M”, or approved equal. 

c. Coordinate application with the Owner. 

d. For vertical seals use mineral wool packing material to form a dam in the 
annular space around the conductors and hold the sealing compound in place 
while it cures. Packing material shall be as manufactured by “Crouse-Hinds” 
type Chico-X, or approved equal. 

K. Miscellaneous Requirements: 

1. Conduit nipples shall have two independent sets of threads. 
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2.02 UNDERGROUND CONDUIT IN DUCT BANK SYSTEM 

A. General: 

1. Type:  All components shall be non-metallic, except where noted herein and 
specifically shown otherwise on the PLANS.  Refer to the PLANS. 

2. Bending Requirements:  Furnish factory bends.  90-degree factory bends of conduit 
sizes equal to or greater than 4-inches in diameter shall have a minimum bending 
radius of 48-inches.  Also, all 90-degree, 45-degree, and 30-degree conduit bends 
shall be factory made bends. 

3. Minimum conduit size for all work shall be 1 inch. 

B. Rigid Nonmetallic Conduit System: 

1. All components shall be schedule 40 PVC, heavy wall, U.L. rated, No. 651, 
conforming to NEMA standard TC-2-75 and listed in conformity with Article 352 of 
the latest edition of the National Electrical Code (NEC). 

2. Bending Requirements:  Furnish factory bends.  90-degree factory bends of conduit 
sizes equal to or greater than 4-inches in diameter shall have a minimum bending 
radius of 48-inches.  Also, all 90-degree, 45-degree, and 30-degree conduit bends 
shall be factory made bends. 

3. Minimum conduit size for all work shall be 1 inch. 

C. PVC Coated Rigid Galvanized Steel Conduit System 

1. Material:  Steel per UL 6 and ANSI C80.1, hot-dipped galvanized inside and out after 
the threads are cut. 

2. Exterior Coatings: 

a. After galvanizing, the conduit/fittings shall be uniformly and consistently coated 
with a gray PVC coating of minimal 40 mil thickness.  Exception:  The threads 
shall be coated with urethane in lieu of PVC.  

b. The PVC coating adhesion performance shall be ETL verified to the Intertek 
ETL SEMKO, High Temperature H2O PVC Coating Adhesion, Test Procedure 
for 200 hours. 

3. Interior Coating: 

a. After galvanizing, the interior of conduit and fittings shall be uniformly and 
consistently coated with a urethane coating of nominal 2 mil thickness. 

4. Accessories:  Threads shall be furnished with plastic thread protector caps. 

5. Manufacturer:  Robroy Industries, Perma-Cote, or Plasti-Bond REDH2OT. 

2.03 LIQUID TIGHT FLEXIBLE CONDUIT 

A. Sizes: - Greater than or equal to ¾ inch and smaller than or equal to 2 inch Flexible 
Conduit: 

1. Conduit Type:  Non-metallic type liquid tight conduit, formed from PVC plastic 
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2. Conduit Installation Temperature Range:  –20 degrees Celsius to + 60 degrees 
Celsius (suitable for use outdoors and indoors) 

3. Conduit Manufacturer:  ELECTRI-FLEX series NM type B-PVC, or approved equal. 

4. Fittings Type:  Non-metallic PVC fittings 

5. Fittings Manufacturer:  CARFLEX, or approved equal. 

B. Sizes:- Greater than 2 inch Flexible Conduit: 

1. Conduit Type:  PVC-COATED metallic liquid tight conduit, formed from PVC 
plastic. 

2. Conduit Temperature Range:  –20 degrees Celsius to + 60 degrees Celsius (suitable 
for use outdoors and indoors) 

3. Conduit Manufacturer:  SEALTITE, or approved equal. 

4. Fittings Type:  99.0 percent Copper-Free-Aluminum 

5. Fittings Manufacturer:  Appleton, Crouse-Hinds, or approved equal. 

C. Minimum liquid-tight flexible conduit size for all work shall be ¾-inch unless 
specifically noted otherwise on the PLANS.  Exception: ½” non-metallic conduit may be 
used for the final conduit connection to device with ½” threaded opening with prior 
Owner approval. 

2.04 MISCELLANEOUS 

A. Polyurethane foam duct sealant:  FST-250 and FST-MINI Duct Sealant as manufactured 
by “Polywater”, or approved equal. 

B. Pipe Tape:  20 mil, 3M company No.51, or approved equal. 

C. Conduit Sleeves: 

1. Conduit sleeves shall be schedule 80 PVC, heavy wall, U.L. rated, No. 651, 
conforming to NEMA standard TC-2-75 and listed in conformity with Article 352 of 
the National Electrical Code (NEC). 

D. Conduit Hole Seals: 

1. Hole seals shall be stainless steel, U.L. listed as NEMA 4X oil-tight, complete with 
oil-resistant gasketing, backplate, stud and wing nut.  Hole seals shall be 
manufactured by Hoffman, Rittal, Cooper B-Line, or approved equal. 

2.05 ELECTRICAL EQUIPMENT AND RACEWAY SYSTEM SUPPORT CHANNELS 

A. General requirements for all support channels: 

1. Channels located in all areas: 

a. Type:  Type 316-Stainless Steel  

b. Manufacturer:  “Unistrut Corporation” series P-1000ST and P-1001ST, or 
approved equal. 
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B. All fastening hardware, fittings, supports, post bases, conduit clamps, beam clamps 
channel nuts, threaded rod, framing system, etc. shall be as follows: 

1. Items located in all areas: 

a. Type 316 stainless steel 

2. Manufacturer: “Unistrut Corporation”, or approved equal. 

3. Additionally, the following designations correspond to the following “Unistrut 
Corporation” series numbers as used in the details shown on the PLANS: 

a. Items located in all areas: 
1) Beam clamps:  “Unistrut Corporation” series P-2785ST and P-2786ST, or 

approved equal. 

2) Swivel fittings:  “Unistrut Corporation” series M-2137ST, or approved 
equal. 

3) Post bases: “Unistrut Corporation” series P-2072AST and series P-
2073AST, or approved equal. 

4) Hanger clevis fittings: “Unistrut Corporation” series P-2682ST, or 
approved equal. 

C. Expansion anchors shall be installed per the manufacturer’s recommendations and shall 
be as follows: 

1. Anchors located in all areas: 

a. Type 316-Stainless Steel.  Anchors shall also be per Section 05051 
“Anchorages”. 

2. Also refer to the PLANS. 

2.06 MANHOLES AND HANDHOLES 

A. Refer to the PLANS and Specifications for manhole requirements. 

B. Furnish and install handholes as shown on the PLANS and as specified herein. 

C. Provide all cable pulling eyes, cable support system components and accessories 
indicated on the PLANS and as otherwise required.  Arrange support systems so that each 
cable can be securely anchored. 

D. The manhole structural wall opposite each duct bank penetration into the manhole shall 
be equipped with a cable pulling eye (one cable pulling eye per each duct bank 
penetration into the manhole). Position each pulling eye with coordinates (vertical 
elevation and horizontal alignment) to accommodate cable pulling and minimize cable 
pulling tension. Pulling eyes shall be bonded to the manhole wall structural reinforcement 
prior to pouring concrete. Pulling eyes may not be shown on the manhole vault structural 
PLANS, however, they are to be installed per the requirements of this specification. 
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2.07 CABLE SUPPORT SYSTEM IN UNDERGROUND ELECTRICAL MANHOLES AND 
HANDHOLES 

A. General Requirements for support channels: 

1. Type:  Type 316-Stainless Steel  

2. Manufacturer:  “Unistrut Corporation” series P-1000ST and P-1001ST, or approved 
equal. 

B. All fastening hardware, fittings, supports, post bases, conduit clamps, beam clamps 
channel nuts, threaded rod, framing system, etc. shall be fabricated with Type 316 
stainless steel, as manufactured by “Unistrut Corporation”, or approved equal.  
Additionally, the following designations correspond to the following “Unistrut 
Corporation” series numbers as used in the details shown on the PLANS: 

1. Porcelain Clamps and Saddles-“Unistrut Corporation P1787A through P1795B 
Porcelain Cable Clamps”, for both Electric and Communications and Instrumentation 
and Control. 

2. Surface Mounted Vertical Channels (Columns)-“Unistrut P-1000ST Type 316 
stainless steel channels and accompanying Unistrut post bases”. 

3. Surface Mounted Horizontal Channels (side mounted channels)-“Unistrut P-1001ST 
Type 316 stainless steel channels and accompanying Unistrut post bases as well as 
wall mounted vertical channels”. 

4. Brackets-“Unistrut” P-2515 ST of 15 inch length for Electric, and P-2542 ST of 15 
inch length for Telephone and Communications.  All parts given shall be Type 316 
stainless steel. 

5. Beam Clamps – “Unistrut” P-2785 ST”.  All parts given shall be Type 316 stainless 
steel. 

PART 3 -  EXECUTION 

3.01 GENERAL 

A. Install electrical equipment and conduit raceway system in accordance with the 
recommendations of the manufacturer, the requirements of the latest edition of the 
National Electrical Code, and the PLANS.  All cables/wiring shall be installed in a 
raceway system. 

B. Contractor shall be trained and certified by the PVC coated rigid galvanized steel conduit 
manufacturer in the proper installation of the PVC coated rigid galvanized conduit. 

3.02 CONDUIT SYSTEM 

A. General: 

1. Run conduits continuous from outlet to outlet, from outlets to cabinets, pull or 
junction boxes, etc. 
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2. Install all conduits as a complete system before wiring is pulled in.  Conduits shall be 
reamed, thoroughly cleaned of debris, and swabbed immediately before wire is 
pulled. 

3. Furnish and install expansion fitting for each conduit across structural expansion 
joints.  Coordinate locations of expansion joints with the PLANS.  Additionally, 
furnish and install additional appropriate fittings such as conduit unions, adapters, 
etc. as required for a complete installation. 

4. Conduit shall contain no more than the equivalent of three (3) 90-degree bends 
between outlets or pull points. 

5. Maintain a minimum 6-inch clearance between conduit and piping and a minimum 
12-inch clearance between conduit and heat sources. 

6. Protect all coated conduit from accidental coating damage during storage and 
installation.  Repair all damaged conduits in accordance with manufacturer’s 
recommendations at no additional cost to the OWNER. 

7. Furnish and install temporary conduit closures during construction activities to 
prevent foreign matter from entering raceways. 

8. Furnish and install conduit measuring tape in each empty spare conduit as 
manufactured by Ideal Industries Incorporated or approved equal. 

B. Exposed Conduit System Indoor, and Exposed-Outdoor Above Ground Level: 

1. Rigid conduit joints shall be cut square, threaded, reamed smooth and drawn up tight.  
Make field bends or offsets with an approved bender or hickey or hub type conduit 
fittings. 

2. Run conduit parallel or at right angles to building lines and such to avoid moisture 
traps. 

3. Arrange conduits to maintain headroom and present a neat appearance. 

4. Support conduit using support channels as shown on the PLANS and as specified 
herein. 

5. Coat all conduit threads with Penetrox or Noalox prior to assembly. 

6. Secure conduit runs firmly to specified support channels by conduit straps or by 
hangers, as required, and as shown on the PLANS. 

C. Underground Conduit in Duct Bank System: 

1. Install all underground conduit in concrete encased and steel reinforced duct banks. 

2. Concrete shall be Class ‘A’ per Section 03001 “Concrete for Structures”.  A red 
admixture shall be added to the concrete a rate of 12 pounds per cubic yard of 
concrete and per the requirements of Section 03001.  Red admixture shall meet the 
requirements of ASTM C-979-82.  Red admixture shall be as manufactured by 
ChemSystems, Inc. series HBS #120 Conduit Red, or approved equal.  Also, refer to 
conduit/duct bank reinforcement and concrete encasement details shown on the 
PLANS. 

3. Reinforcing Steel shall be per Section 03210 “Reinforcing Steel” unless noted 
otherwise on the PLANS.  Also, refer to conduit/duct bank reinforcement and 
concrete encasement details shown on the PLANS. 
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4. Install detectable underground warning tapes at 12-inches below finished grade along 
the entire length of each duct bank.  Each tape shall be a minimum of 6-inches wide, 
4 mil thick, laminated, and contain a aluminum foil core backing.  The tape shall be 
detectable using a non-ferrous locator.  The tape color shall be red and shall be 
labeled with the words “CAUTION BURIED ELECTRIC LINE BELOW” in black 
lettering.  For duct banks less than 24-inches wide, install one length of tape aligned 
along the centerline of the duct bank.  For duct banks 24-inches wide and larger, 
install two lengths of tape, with each length aligned with each edge of the duct bank 
along the width of the duct bank.   Warning tape is not required along the length of 
the specific portion of a duct bank that is installed underneath a building concrete 
floor slab. 

5. Provide a minimum of 3-inches separation between conduits installed in concrete 
construction except at panelboards, pull or junction boxes and/or other locations 
where the conduits are grouped.  Furnish and install plastic spacers as shown on the 
PLANS. 

6. Underground system conduits shall be installed with a minimum depth below 
finished grade of 24” to top of concrete envelope of duct bank and shall slope 3-
inches per 100 feet from high points toward pull boxes and handholes/manholes, at 
minimum.  Increase the minimum duct bank depths below finished grade as shown 
on the PLANS.  Additionally, underground duct bank system shall be routed per the 
PLANS and coordinated with the depths of Civil/Structural foundations, beams, etc.  
No conduit shall be routed through grade beam slab of a building floor slab. 

7. All underground conduit joints shall be watertight in accordance with the 
manufacturer’s recommendations. 

8. Transition from underground (underground work in duct bank) to above ground 
conduit as shown on the PLANS. 

9. Where a duct bank penetrates a concrete structure, dowel between the duct bank and 
the structure at the point of penetration and tie the steel reinforcing rebar system of 
the underground duct bank system to the concrete structure and steel reinforcing 
rebar system of the concrete structure.  Refer to the Civil/Structural Specifications 
and PLANS for additional requirements. 

10. Where PVC coated rigid galvanized steel conduit is shown on the PLANS, 
Contractor may employ RTRC conduit in lieu of the PVC coated rigid galvanized 
steel conduit. 

11. Where factory bends/elbows (11-1/4°, 22-1/2°, 30°, 45°, and 90°), as specified in 
Part 2.02 A 2 of this Specification, are not manufactured and field bends become 
necessary, field bends may be performed using a heat box type electric PVC conduit 
heater.  The use of open flame to heat the PVC conduit is NOT permitted.  Utilize a 
PVC conduit plug set to plug the ends of the conduit throughout the heating process 
and trap the air inside the conduit to help keep the PVC conduit from collapsing 
while forming the bend. 

D. Conduit Penetrations: 

1. Install sleeves for conduit penetrations of walls and floors unless shown otherwise on 
the PLANS.  Install sleeves during erection of concrete and masonry walls.  
Exception:  Sleeves are not required for conduits stub-ups through floor slab from 
underground duct bank. 
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2. Where aluminum conduit penetrates a wall/floor-slab and/or walls/floors of 
dissimilar material (other than Stainless Steel) or is in contact with dissimilar 
material, wrap the aluminum conduit with Pipe Tape using a 50 percent overlap 
throughout the entire distance/length of the penetration and an additional 6-inches of 
distance beyond either side of the penetration/contacted region. 

3. Install pitch pans on conduits which penetrate through roofs. 

4. Also refer to the conduit penetration details shown on the PLANS. 

E. Miscellaneous: 

1. Seal empty spare conduits (at above ground stub-ups) with an aluminum screw in 
plug sized to the trade size of the conduits. 

a. Threaded insert plug shall have a square head and shall be constructed from 
copper-free Aluminum material. 

b. Threaded insert plug shall be Type CUPX by Hubbell-Killark, Type PLG by 
Crouse-Hinds, or approved equal. 

2. Seal and pack/fill ends of each conduit with polyurethane foam duct sealant. 

3. In all sealing fittings, utilize sealing compound to seal around and between each 
conductor and associated sealing fitting body. 

F. Requirements for cables inside of Manholes, Handholes, etc.: 

1. Arrange cables so that there is a minimum of crossing.  Provide slack in each cable. 

2. Secure cables in handholes/manholes on support channel system as specified herein 
and as shown on the PLANS. 

G. Connections to Equipment: 

1. Liquid tight flexible conduit shall be used for connections to motors, field 
instruments, etc., and any equipment subject to vibration, and where shown on the 
PLANS.  Length of conduit shall not exceed 36-inches, unless specifically noted 
otherwise on the PLANS or approved by the Owner. 

3.03 INSTALLATION OF SUPPORT CHANNELS 

A. Utilize support channels and mounting hardware as previously specified to install 
raceways, and any other surface mounted electrical, instrumentation and control 
equipment.  Refer to details shown on the PLANS.  Use 316 stainless steel split ring lock 
washers with mounting hardware when installing support channels. 

B. Whenever support channels are cut in the field, the cut ends shall be filed smooth and 
shall be cleaned using liberal amounts of a contact cleaner to remove all residual 
elements from the cutting and filing process. Coat all field cut ends with cold galvanizing 
paint. 
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3.04 HOUSEKEEPING CONCRETE PAD FOR EQUIPMENT 

A. Provide housekeeping concrete pad for all outdoor equipment whether it is free-standing 
or surface mounted.  All housekeeping pad edges shall be chamfered.  Outdoor electrical 
equipment pads shall be as detailed on the PLANS. 

B. Provide housekeeping concrete pad for indoor all free-standing equipment.  Indoor 
electrical equipment pads shall be as detailed on the PLANS. 

3.05 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16200 

WIRING (600 VOLTS AND BELOW) 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Furnish and install the field wiring as specified herein and as shown on the PLANS. 

B. Furnish and install all wiring required to make the electrical system completely and 
satisfactorily operable.  Comply with the National Electrical Code and all applicable 
federal, state, and local codes, regulations and ordinances. 

C. The requirements of this section also apply in whole to the installation of the fiber-optic 
cables and Ethernet copper cables.  Fiber optic cables are specified in Section 17600 
“Distributed Control System” of the Specifications. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work. 

C. The PLANS designate the type, number, and size of field wiring. 

D. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 SUBMITTALS 

A. Submit shop drawings in accordance with Section 01300 of the Contract Specifications. 

B. Submit Operations and Maintenance Manuals (O&M) in accordance with Section 01730 
of the Contract Specifications.  O&M Manuals shall include copies of the approved shop 
drawings, factory and on-site/field test data. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. All wire and cable on this project shall be new, unused, in good condition and shall be 
delivered in standard coils, packages or reels.  Submit wire samples when requested by 
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the OWNER.  Final acceptance of wire shall be made by the OWNER or its 
representative. 

2.02 SINGLE CONDUCTOR - GENERAL ELECTRICAL POWER SYSTEM AND 
AUXILIARY ELECTRICAL SYSTEM WIRING 

A. All wire shall be 98% conductivity copper, stranded, single conductor Type XHHW-2.  
This wire shall have moisture resistant insulation and clean stripping characteristics.  
Wire shall be marked at minimum distance of every ten feet (10') with the size, type and 
voltage of the wires as well as the manufacturer's name and measurement markers.  All 
neutral and ground wires shall be insulated and identified and marked. 

B. The pigmentation of the wire insulation shall conform to the color table listed below: 
Phase 277/480 Volts 120/208 Volts AC 24 Volts DC 

ΦA Brown Red ----------- 

ΦB Yellow Black ----------- 

ΦC Purple Blue ----------- 

Neutral Gray White ----------- 

Ground Green Green Green 

Motor Space Heater (H) ----------- Black ----------- 

DC (+) ----------- ----------- Blue 

DC (-) ----------- ----------- Brown 

C. Any interlock wiring installed in one device with power from another device shall be 
properly marked. 

D. The minimum wire size shall be No.10 for all wiring unless shown otherwise on the 
PLANS.  

E. Departures from the sizes shown shall be made only in those cases in which the National 
Electric Code requires the use of larger conductors. 

F. General Electrical Power System and Auxiliary Electrical System Wiring shall be as 
manufactured by General Cable Company, The Okonite Company, or approved equal. 

2.03 SIGNAL AND COMMUNICATION WIRING 

A. 4-20 Milliamp Signal wiring: 

1. Number of Pairs:  One 

2. Wire Size:  #16 AWG  

3. Type of Conductors:  Stranded copper conductors, twisted  

4. Individual Conductor Insulation:  PVC 

5. Individual Conductor Insulation Color:  Positive (+) is Black, Negative (-) is 
White.   
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6. Drain Wire:  Tinned copper 

7. Overall Shield:  Aluminum-mylar shield 

8. Overall Jacket:  PVC  

9. Overall Jacket Color:  Black   

10. Manufacturer:  Samuel Moore and Company, Dekoron Division, Cat. No. 1852 
or approved equal. 

B. Multi-Conductor RTD Temperature Signal Wiring:   

1. Number of Triads:  One 

2. Wire Size:  #16 AWG  

3. Type of Conductors:  Stranded copper conductors, twisted  

4. Individual Conductor Insulation:  PVC 

5. Individual Conductor Insulation Color:  Positive (+) is Black, Negative (-) is 
White, Sense (S) is Red. 

6. Drain Wire:  Tinned copper 

7. Overall Shield:  Aluminum-mylar shield 

8. Overall Jacket:  PVC  

9. Overall Jacket Color:  Black 

10. Manufacturer:  Samuel Moore and Company, Dekoron Division, Cat. No. 1862 
or approved equal. 

C. Ethernet Data Communication Wiring:   

1. Number of Pairs:  Four 

2. Wire Size:  #23 AWG  

3. Type of Conductors:  solid copper conductors, twisted  

4. Individual Conductor Insulation:  300 volt polyolefin 

5. Individual Conductor Insulation Color:  White/Blue Stripe, Blue, White/Orange 
Stripe, Orange, White/Green Stripe, Green, White/Brown Stripe, Brown  

6. Drain Wire:  No. 24 AWG Tinned copper 

7. Overall Shield:  Aluminum-mylar shield 

8. Overall Jacket:  PVC, include ripcord  

9. Overall Jacket Color:  Blue 

10. Maximum Attenuation at 100 MHz:  18.9 dB per 100 meters of cable length 

11. Maximum Attenuation at 250 MHz:  31.2 dB per 100 meters of cable length 

12. Manufacturer:  Belden, Catalog  No.  7851A, or approved equal. 

13. Agency Compliance: ANSI/TIA/EIA-568 B.2-1 Category 6 

D. Fiber Optic  
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1. Refer to Section 17600 Distributed Control System. 

2.04 SINGLE CONDUCTOR CONTROL WIRING 

A. Single conductor control wiring shall be 98% conductivity copper, stranded, single 
conductor Type XHHW-2.  This wire shall have moisture resistant insulation and clean 
stripping characteristics.  Wire shall be marked at minimum distance of every ten feet 
(10') with the size, type and voltage of the wires as well as the manufacturer's name and 
measurement markers. 

B. Conductors shall have a minimum size of #14 AWG, unless shown otherwise on the 
PLANS.  The color of the wire shall be RED. 

C. Single Conductor Control Wiring shall be as manufactured by General Cable Company, 
The Okonite Company, or approved equal. 

2.05 WIRE TAGGING 

A. Wire Tags: 

1. Rating:  Flame-Retardant  

2. Style:  Heavy-Duty Industrial Grade  

3. Type:  Heat Shrinkable type 

4. Character Height:  1/8 inch  

5. Maximum Length:  2 inches   

6. Text Type:  Typed with indelible marking process.  Handwritten shall not be 
accepted. 

7. Color:  White.   
a. Exception:  Use Yellow for instrumentation/control circuits as described 

in Section 17200. 

8. Manufacturer:  “Raychem type Heavy-Duty Industrial Grade ShrinkMark Heat-
Shrinkable Marking Sleeves”, or approved equal.  Utilize "Raychem" Portable-
Marking-System” complete with wire tag cartridges, or approved equal.   

2.06 MISCELLANEOUS 

A. Wire Pulling Lubricant:  Ideal ClearGlide, or approved equal 

B. Vertical cable supports (in conduit):  O.Z. Gedney Type “S”, or approved equal 

C. Multi-Cable Connector Blocks: 

1. Use only for power wiring termination for motors rated 600V and below  

2. 600V rated  

3. Insulated with UV rated chemical resistant plastisol compound that will not 
support combustion  
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4. Suitable for use with fine stranded extra-flexible wiring 

5. Suitable for use with aluminum and copper conductors 

6. U. L. 486A Listed  

7. Pre-filled with an oxide inhibitor 

8. Manufacturer:  “Polaris Connectors” Series Polaris Grey, or approved equal. 

D. Submersible Splice Connectors 

1. Use only where indicated on the PLANS for submersible applications of 600V 
and below power and control wiring terminations. 

2. 600V rated 

3. Manufactured from high strength 6061-T6 aluminum alloy 

4. Encapsulated in rubber with a nominal thickness of 125 mils. And high dielectric 
strength. 

5. Suitable for use with aluminum and copper conductors 

6. U.L. 486D Listed 

7. Manufacturer:  “Polaris Connectors” Series ISPBS Submersible Splice 
Connectors and Series ISPB2/0 and ISPBO2/0 Submersible Streetlight 
Connectors, or approved equal. 

E. Corrosion Resistant and Moisture Repelling Electrical Coating/Spray: 

1. Color:  Clear.  Coordinate spray color with the Owner.  Furnish and install the 
color requested by the Owner at No Additional Cost to the Owner. 

2. Type:  Corrosion resistant and moisture repellant fast drying spray coating 
sealant 

3. Manufacturer:  “3M” 1601 Clear-Color Fast Drying Sealer and Insulator, or 
approved equal. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Before wire is pulled into any conduit, thoroughly swab the conduit to remove all foreign 
material and to permit the wire to be pulled into a clean, dry conduit.  Use wire pulling 
lubricant in pulling any wire.  Pull all conductors into their respective conduits by hand 
except where written permission of the OWNER is secured to the contrary. 

B. Furnish and install the previously specified vertical cable supports in conduit were 
required by the NEC. 

C. No wire splices shall be accepted except as permitted below: 

1. SPLICING OF 208/120 VOLT LIGHTING AND RECEPTACLE 
CIRCUITING: 
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a. General:  Perform all splicing in splice/junction boxes dedicated for this 
purpose. 

b. For splices where wiring is:  

1) #10 AWG and smaller:  Utilize 600 volts WeatherProof Wire-
Nut Wire Connectors.  The WeatherProof Wire-Nut Wire 
Connectors shall be twist-on type and shall be pre-filled (factory- 
filled) with Silicone-Based Sealant for maximum protection 
against Moisture and Corrosion.  The WeatherProof Wire-Nut 
Wire Connectors shall be as manufactured by IDEAL Model 61, 
62, or 63 WeatherProof Wire-Nut Wire Connectors, or approved 
equal. 

2) All other sizes:  Use the Multi-Cable Connector Blocks as 
Specified in 2.06.C, this Section of the Specifications. 

D. For wiring termination to motors rated 600 volt and below, use the Multi-Cable 
Connector Blocks as Specified in 2.06.C, this Section of the Specifications.   

E. All wiring connections must be insulated with 600 volt insulation system. 

F. Tagging:  

1. Tag all power, Instrumentation and Controls, Fiber Optic Cables, and all other 
types of auxiliary electrical wiring and cables at both ends with the specified heat 
shrinkable tags and heat shrink the tags.   

2. Tag per Subsection 3.03 of this Section of the Specifications and per the 
OWNER’s cable and wire tagging standards.   

3. Tag each wire in a Multi-Conductor cable in addition to the overall cable itself. 

4. Group wiring routed in pullboxes that are routed in common conduits and tag 
each wiring group inside each pullbox with nameplates as follows: 
a. Type:  3-ply, 1/8” thick, rigid thermoset phenolic resin laminated 

cellulose paper base engraving stock per ASTM D-709, Type I.  
Nameplates shall be ASTM Grade ES-1, ES-2, or ES-3 as applicable for 
the face and lettering colors specified hereinafter.  Flexible or acrylic 
tags will be not be accepted. 

b. Color:  White-Black-White 

c. Lettering:  1/4 inch height, minimum, engraved through the face layer to 
the melamine middle layer. 

d. Accessories:  Provide holes for mechanical fastening. 

5. Secure each phenolic tag (where required) with a minimum of two nylon cable 
ties, one at each end of the tag. 

G. Ground shielded instrument cables at one point only, e.g.; at the final destination in the 
associated instrument and control cabinets. 

H. Terminate stranded wiring by use of lugs, clamps or pressure type terminals. 
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I. After all wiring connections have been made, the Contractor shall apply the Corrosion 
Resistant and Moisture Repelling Electrical Coating/Spray to all wiring connections.  
Coordinate application with the Owner prior to application, the Owner has the discretion 
to limit application.  For bidding purposes, the minimum extent of spray application is 
further clarified as follows: 

1. Spray shall be applied for all terminations of the following types of connections 
at a minimum:  
a. termination points, terminals, terminal blocks, ground bar, neutral 

bar/bus,  

b. lugs of circuit breakers, buses, doors, etc. 

c. exposed/stripped ends of each conductor, etc. 

d. bolt-on connections, split-bolt connections, ring lugs, etc. 

e. submersible splice connectors, compression connectors, multi-cable 
connector blocks, etc. 

f. all other connection types not listed above 

2. Spray shall be applied for all terminations at the following types of equipment at 
a minimum: 
a. Local and main control panels, field instruments, junction boxes, field 

control stations, control relays, signal isolators, selector switches, 
pushbuttons, etc., 

b. Panelboards, transformers, motor control centers, manual motor starters, 
contactors, light switches, light fixtures, etc. 

c. Motor termination enclosures, valve actuators, cathodic protection 
system, package control panels of process equipment, etc. 

d. Security system devices, cameras, roadway gate operators, etc. 

e. Convenience receptacles, scada receptacles, etc. 

f. All other types of equipment not listed above. 

3.02 TESTS 

A. Perform all tests as outlined in Section 16800 and all other tests which are necessary to 
determine that the electrical wiring system is in satisfactory operating condition.  Wiring 
shall be tested end-to-end after it is pulled in the conduit system. 

3.03 WIRE TAGGING METHODOLOGY 

A. Single Conductor Wire Tagging Scheme: 

1. All single conductor control and power wiring shall be tagged utilizing the 
source and destination method.  In general, as minimum each tag shall be 
comprised of various fields which are: 
a. Device Identifiers, 

b. Terminal Numbers and, 

c. Equipment Identification name 
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2. The following is the format that shall be used for each control power single 
conductor wire tag: 

XXXX - XX (XXXX-
XXXX-
XXXX 

/ XXXX - XX) 

Device 
Identifier 

 Terminal 
Number 

Equipment 
Identification 

Name 

 Device Identifier  Terminal 
Number 

a. The tag information to the left refers to the point of termination.  Tag 
information in parenthesis refers to the point of origination.  Note:  For 
wiring within the boundaries of a piece of equipment, The Equipment 
identification name shall not be required, only the Device Identifier and 
the Terminal Number from the point of origination.  Examples to this 
exception would be, wiring from one terminal strip to another within the 
same control panel, etc. 

3. The following provides a brief description to each of the fields required within a 
single wire tag: 

FIELD DESCRIPTION 

Device Identifier: A four (4) alphanumeric character field that shall uniquely 
identify a device within a piece of equipment.  Examples 
are: TB1, for Terminal Block Number 1, and CR02 for 
Control Relay #02, etc. 

Terminal Number: A two (2) alphanumeric character field that shall identify 
which specific point on the Device the wire must be 
terminated to.  Refer to manufacturer’s labeling or record 
drawings for Device Terminal Numbers. 

Equipment Identification 
Name: 

A twelve (12) alphanumeric character field that shall be 
the same as the physical Equipment Identification 
Nameplate attached to the equipment. 

B. Single Conductor Wire Tagging Scheme in a Multi-conductor Cable: 

1. All single conductor control and instrument wiring (in Multi-conductor 
Instrument or Control Cables) shall be tagged utilizing the source and destination 
method.  In general, each tag shall be comprised of various fields which are 1) 
Device Identifiers, 2) Terminal Numbers, and 3) Equipment Identification Name, 
as minimum. 

2. The following is the format that shall be used for each single conductor wire tag 
in a multi-conductor cable (Instrumentation or Control wiring Cables): 

XXXX XX (XXXX / XX) 

Device Identifier Terminal Number Cable ID  Conductor Number 

a. The tag information to the left refers to the point of termination. Tag 
information in parenthesis refers to the point of origination. 
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3. The following provides a brief description to each of the fields required within a 
single tag (in a Multi-conductor Cable): 

FIELD DESCRIPTION 

Device Identifier: A four (4) alphanumeric character field that shall 
uniquely identify a device within a piece of 
equipment.  Examples are: TB1, for Terminal Block 
Number 1, and CR02 for Control Relay #02, etc. 

Terminal Number: A two (2) alphanumeric character field that shall 
identify which specific point on the Device the wire 
must be terminated to.  Refer to manufacturer’s 
labeling or record drawings for Device Terminal 
Numbers. 

Cable Identification 
(Cable ID): 

A five (5) alphanumeric character field that shall 
uniquely identify a cable within the facility. The first 
character shall identify the cable type as follows: 

C - for Control Cables 

I -  for Instrumentation Cables 

P -  for Power Cables 

The remaining four (4) alphanumeric characters shall 
make-up a unique number for a given cable type 
within the facility. 

C. Overall Cable Tag of a Multi-conductor Cable: 

1. In addition to tagging each single conductor in a multi-conductor cable (as 
described in 3.03 B, above), the overall jacket of each multi-conductor cable 
shall also be tagged to uniquely identify each cable within the facility.  In 
general, each cable tag shall be comprised of various fields which are 1) Cable 
Identification (Cable ID), and 2) Equipment Identification Name, as minimum. 

2. The following is the format that shall be used for overall cable tag of each multi-
conductor cable: 
XXXX (XXXX-XXXX-XXXX / XXXX-XXXX-XXXX) 

Cable ID Source Equipment 
Identification Name. 

 Destination Equipment 
Identification Name 

 

a. The tag information to the left refers to the actual cable Identification 
(name).  Tag information in parenthesis refers to the Identification Name 
of the Equipment at point of origination (source), followed by  the 
Identification Name of the Equipment at the point of termination 
(Destination Point). 

3. The following provides a brief description to each of the fields required within a 
cable tag: 
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FIELD DESCRIPTION 

- Cable Identification 
(Cable ID): 

A five (5) alphanumeric character field that shall 
uniquely identify a cable within the facility.  The first 
character shall identify the cable type as follows: 

C -  for Control Cables 

I -   for Instrumentation Cables 

P -  for Power Cables 

The remaining four (4) alphanumeric characters shall 
make-up a unique number for a given cable type 
within the facility. 

- Source Equipment 
Identification Name: 

A twelve (12) alphanumeric character field that shall 
be the same as the physical Equipment Identification 
Nameplate attached to the source (origination) 
equipment. 

- Destination 
Equipment 
Identification Name: 

A twelve (12) alphanumeric character field that shall 
be the same as the physical Equipment Identification 
Nameplate attached to the destination equipment 
(equipment at point of termination). 

4. All cable tags (except in Manholes, handholes, above ground cable closets, and 
in cable tray system), shall be of 3-ply engraved plastic (phenolic) with 
background color, letter sizes, etc. as follows: 

Cable Type Tag Color Color of Lettering Letter Height 

600 volt Power Cable Orange White 3/16” (min.) 

600 volt Control Cable Orange White 3/16” (min.) 

Instrumentation Cable Black White 3/16” (min.) 

3.04 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16250 

BOXES AND CABINETS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Furnish and install all cabinets, junction boxes, pull boxes and outlet boxes as shown on 
the PLANS, required by the Specifications or National Electrical Code (NEC), or as 
otherwise necessary for a satisfactory operating system. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work. 

C. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 SUBMITTALS 

A. Submit shop drawings in accordance with the Section 01300 of the Specifications. 

B. Submit Operations and Maintenance Manuals (O&M) in accordance with Section 01730 
of the Specifications.  O&M Manuals shall include copies of the approved shop 
drawings, factory and on-site/field test data. 

PART 2 - PRODUCTS 

2.01 JUNCTION AND PULL BOXES 

A. Lighting and power, signal, telephone, voice communication, instrumentation and 
controls, and any other junction and pull boxes hereinafter specified or shown on the 
PLANS shall be as provided as follows: 

1. Outdoor boxes shall be NEMA-4X Type 316-Stainless Steel Boxes.  Boxes shall 
be equipped with hinged doors complete with 1/4 (quarter) turn door latches. 

2. Indoor boxes in non-environmentally controlled rooms shall be as follows:  
a. All areas: 
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1) Smaller than or equal to 12” wide x 12” high:  99.0% copper-
free rigid Aluminum NEMA-4X corrosion resistant and water 
tight boxes. 

2) Larger than 12” side x 12” high:  NEMA-4X Type 316-stainless 
steel Boxes.   

b. Boxes shall be equipped with hinged doors complete with 1/4 (quarter) 
turn door latches. 

3. Indoor boxes in environmentally controlled rooms shall be as follows: 
a. NEMA 12 with ANSI No. 61 Gray finish 

b. Boxes shall be equipped with hinged doors complete with 1/4 (quarter) 
turn door latches. 

B. Boxes or cabinets shall be not less than 6-inches deep and their minimum height and 
width dimensions shall be determined by the requirements of, and in compliance with the 
NEC. 

C. Each type of box and cabinet on the project shall be manufactured by a single 
manufacturer. 

D. Manufacturer:   

1. Hoffman Concept Series, Rittal, Millbank, or approved equal. 

2.02 DEVICE BOXES FOR CONVENIENCE/SPECIAL PURPOSE RECEPTACLES AND 
LIGHT SWITCHES  

A. Boxes for convenience/special-purpose receptacles shall be as specified in Section 16300 
“Wiring Devices”. 

B. Boxes for Light Switches shall be as specified in Section 16300 “Wiring Devices”. 

2.03 NAMEPLATES 

A. General: 

1. Type:  3-ply, 1/8” thick, rigid thermoset phenolic resin laminated cellulose paper 
base engraving stock per ASTM D-709, Type I.  Nameplates shall be ASTM 
Grade ES-1, ES-2, or ES-3 as applicable for the face and lettering colors 
specified hereinafter.  Flexible or acrylic tags will be not be accepted 

2. Color:  Black-White-Black 

3. Lettering:  1/4 inch height, minimum, engraved through the face layer to the 
melamine middle layer 

4. Accessories:  Provide holes for mechanical fastening. Provide adhesive 
backplane where required in Part 3, Execution. 
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PART 3 - EXECUTION 

3.01 APPLICATION 

A. General: 

1. Pullboxes shall be used only to reduce the number of bends for conduit, supports, 
taps, troughs and similar applications. No splicing shall be performed in 
pullboxes. 

2. Junction boxes shall only be used where shown on the PLANS.  Any other use of 
junction boxes other than for receptacle and lighting circuit wiring, is not 
permitted. 

3. Outlet boxes shall be used for ceiling or wall mounting of light fixtures, 
receptacles, open type manual motor starters, and where required by the PLANS 
and Specifications to facilitate proper connection to equipment. 

3.02 INSTALLATION 

A. Set box square and true with building surfaces.  Secure boxes firmly to support channels.  
Coordinate final location of boxes with other trades to avoid any conflicts. 

B. Utilize specified support channels, then secure/mount boxes and cabinets to the support 
channels.  All mounting hardware shall be Type 316-stainless steel.  Equipment support 
channels shall be per the requirements of Section 16150 “Raceways, Fittings, and 
Supports”.  Additionally, refer to details shown on the PLANS. 

C. Tagging:  

1. Tag each box with the name as it appears on the PLANS using the specified 
namplates. 

2. Attach identification nameplates with two stainless steel screws.   

D. Cap all outlets not used under this Contract with blank outlet covers. 

E. Furnish and install labels as required by the NEC. 

3.03 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16300 

WIRING DEVICES 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Furnish and install all necessary wiring devices at the locations indicated on the PLANS 
and as specified herein. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any of 
CONTRACTOR’s Work. 

C. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 SUBMITTALS 

A. Submit shop drawings in accordance with Section 01300 of the Contract Specifications.  
Include manufacturer’s catalog data/notification certifying Aluminum Device Boxes, as 
specified hereinafter, to be 99.0% copper-free. 

B. Submit Operations and Maintenance Manuals (O&M) in accordance with Section 01730 of 
the Contract Specifications.  O&M Manuals shall include copies of the approved shop 
drawings, factory and on-site/field test data. 

PART 2 - PRODUCTS 

2.01 LIGHT SWITCHES 

A. Installed INDOORS: 

1. Industrial/Specification grade, extra heavy duty, 20 amp, 120/277 volts 

2. Provide the number of poles as required by the PLANS. 

3. Back and side wired 

4. Provide maintained action type operation, unless momentary action is specifically 
required by the PLANS. 

5. Ivory color switch handle operator. 
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6. Manufacturer:  Hubbell No. HBL1221I, HBL1222I, HBL1223I or HBL1224I, or 
approved equal. 

B. Installed OUTDOORS: 

1. Industrial/Specification grade, 20 amp, 120/277 volts 

2. Provide the number of poles as required by the PLANS. 

3. Provide maintained action type operation, unless momentary action is specifically 
required by the PLANS. 

4. Factory-sealed where each switch is enclosed in a unique sealing well with double 
flanges that mate with the light switch cover and box assembly. 

5. Raintight, corrosion resistant and rated for use in wet locations and in Class I 
Division 2 hazardous areas (as classified by NEC). 

6. Manufacturer:  Killark FXS Series, Eaton Crouse-Hinds, or approved equal. 

C. Box:  Provide as hereinafter specified.   

2.02 120 VOLTS AC, COVENIENCE RECEPTACLES  

A. Installed INDOORS: 

1. Receptacle 
a. Industrial/Specification grade, extra heavy duty, tamper-resistant type  

b. Duplex, 3-wire, polarized grounding type, rated 20 amp, 125 volt, 60 Hertz 

c. Ivory color 

d. Manufacturer: Hubbell No. HBL5362ITR, Bryant, Pass and Seymour, or 
approved equal.  

2. Ground Fault Interrupter Receptacle: 
a. Provide where G.F.I receptacles are indicated on the PLANS 

b. Industrial/Specification grade, extra heavy duty, tamper resistant and 
weather-resistant type, 

c. Duplex, 3-wire, polarized grounding type, rated 20 amp, 125 volt, 60 
Hertz. 

d. Red indicator light 

e. Test and Reset pushbutton 

f. Ivory color. 

g. Manufacturer:  Hubbell No. GF5362SGI, Bryant, Pass and Seymour, or 
approved equal. 

3. Box:  Provide as hereinafter specified. 
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B. Installed OUTDOORS: 

1. Receptacles installed in ALL OUTDOOR AREAS shall be Ground Fault 
Interrupter Receptacles: 
a. Industrial/Specification grade, extra heavy duty, tamper resistant and 

weather-resistant type, 

b. Duplex, 3-wire, polarized grounding type, rated 20 amp, 125 volt, 60 
Hertz. 

c. Red indicator light 

d. Test and Reset pushbutton 

e. Ivory color. 

f. Manufacturer:  Hubbell No. GF5362SGI, Bryant, Pass and Seymour, or 
approved equal. 

2. Box:  Provide as hereinafter specified. 

2.03 DEVICE ENCLOSURES AND COVERPLATES 

A. Installed indoors inside the environmentally and climate controlled ELECTRICAL 
ROOMS: 

1. Enclosures for exposed surface mounted devices: 
a. Sand Cast Aluminum, 99.0% copper-free, one piece construction, suitable 

for surface mounting 

b. Single and Multi-Gang Weatherproof Outlet boxes, as required. 

c. 3/4-inch threaded hubs, minimum box depth shall be 2-5/8”.  Use 2-3/4” 
depth when “gang” arrangements of outlets are used. 

d. Manufacturer: Crouse-Hinds Series FS or FD, Appleton, or approved 
equal. 

2. Coverplates: 
a. Switches:  Die Cast Aluminum, 99.0% copper-free, gasketed coverplate 

with external operating handle for on-off operation (with hole for lock), as 
manufactured by Crouse-Hinds or approved equal. 

b. Receptacles: Die Cast Aluminum 99.0% copper-free, complete with rubber 
gasket, as manufactured by Crouse-Hinds WLRS (single cover), WLRD 
(duplex cover), WLGF-FS and WLGF-FSV (GFCI cover) or approved 
equal. 

B. Installed indoors inside STORAGE ROOMS and PROCESS MECHANICAL 
EQUIPMENT ROOMS and installed in ALL OUTDOOR AREAS: 

1. Enclosures: 
a. Sand Cast Aluminum, 99.0% copper-free, one piece construction, suitable 

for surface mounting 

b. Single and Multi-Gang Weatherproof Outlet boxes, as required. 
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c. 3/4-inch threaded hubs, minimum box depth shall be 2-5/8”.  Use 2-3/4” 
depth when “gang” arrangements of outlets are used. 

d. Manufacturer: Crouse-Hinds Series FS or FD, Appleton, or approved 
equal. 

2. Coverplates: 
a. Switches:  Die Cast Aluminum, 99.0% copper-free, watertight and 

corrosion resistant and having an external front operator (for snap 
switches).  In a group installation, provide manufacturer’s assemblies for 
two gang tandem, three, four and/or five gang bodies (device boxes).  Light 
switch covers shall be as manufactured by Crouse-Hinds, Killark, or 
approved equal. 

b. Receptacles:  See Part 2.02 B this Section of the Specifications. 

2.04 MISCELLANEOUS 

A. All mounting hardware shall be Type 316-stainless steel. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Mounting:  Device enclosures shall be surface mounted on conduit support channels per 
Section 16150 and as shown on the PLANS. 

B. Mounting heights shall be as follows unless otherwise noted on the PLANS: 

1. Light switches:  48 inches above finished floor to center of switch 

2. Receptacles:  36 inches above finished floor to center of receptacle. 

C. Tagging: 

1. Tag all receptacles and switches  

2. Tagging format:  “ckt. LPY-XX” where Y represents the panel number (e.g. for 
panel “LP-01”, Y is 1) and XX represents the circuit number.  Add voltage if other 
than 120V. 

3. Tag type:   
a. Type:  3-ply, 1/8” thick, rigid thermoset phenolic resin laminated cellulose 

paper base engraving stock per ASTM D-709, Type I.  Nameplates shall be 
ASTM Grade ES-1, ES-2, or ES-3 as applicable for the face and lettering 
colors specified hereinafter.  Flexible or acrylic tags will be not be 
accepted. 

b. Color:  Black-White-Black. 

c. Lettering:  Engraved through the face layer to the melamine middle layer. 

d. Accessories:  adhesive backplane. 
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D. Provide 6-inches offset for receptacles or other wiring devices mounted on opposite sides 
of a wall.   

E. Do not use switch boxes as junction boxes for switch and receptacle. 

F. Set box square and true with building surfaces.  

G. Maintain symmetry of all devices as closely as possible within the Architectural Section 
contained.  For example, center a light fixture over a doorway, or a receptacle in a section 
of wall, if shown in that approximate position. 

H. Verify location of receptacles and switches in finished rooms.  In centering devices and 
locating device boxes, allow for overhead pipes, and mechanical equipment; etc., and 
correct any inaccuracy from failure to do so without extra expense to the OWNER. 

I. Cap all device boxes not used under this Contract with blank outlet covers. 

3.02 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include cost 
of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16350 

LIGHTING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Furnish and install lighting fixtures, outdoor lighting photocells, and electrical lighting 
contactors as specified herein and as indicated on the PLANS. 

B. Refer to the lighting fixture schedule shown on the PLANS for a listing of proposed 
lighting fixtures and other requirements. The lighting fixture schedule shown on the 
PLANS is not inclusive of all equipment required by this Contract.  Refer to Part 2 of this 
section for additional requirements. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work. 

C. The PLANS designate the number of lighting fixtures and other requirements for the 
proposed equipment specified under this Section. 

D. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 SUBMITTALS 

A. Submit shop drawings in accordance with Section 01300 of the Contract Specifications.  
Submit a lighting fixture brochure for each fixture indicating catalog number, pertinent 
physical characteristics, and complete photometric data. 

B. Submit Operations and Maintenance Manuals (O&M) in accordance with Section 01730 
of the Contract Specifications.  O&M Manuals shall include copies of the approved shop 
drawings, factory and on-site/field test data. 

1.04 SPARE PARTS 

A. Provide quantities of spare parts as follows: 

1. Spare LED lamp modules:  Five percent spare LED lamp modules for each 
fixture type specified, with minimum of 3 lamp modules of each type. 

2. Spare Drivers:  Five percent spare drivers for each fixture type specified, with 
minimum of 6 drivers of each type. 
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3. Spare Ballasts:  Five percent spare ballasts for each fixture type specified, with 
minimum of 6 ballasts of each type. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. General: 

1. Furnish and install fixtures in accordance with the requirements of this 
specification and the requirements of the PLANS.  Fixtures shall bear the U.L. 
label and such labels shall apply to entire fixture as installed. 

2. Deliver lamps to job site in original cartons.  Lamps shall be as manufactured by 
General Electric, Sylvania, or approved equal. 

2.02 LIGHT FIXTURES 

A. General:  Multiple types of light fixtures are required for this project and as described 
hereinafter.  Refer to the PLANS for application of the specific light fixture types. 

2.03 ACCESSORIES 

A. Deliver all fixtures complete with suspension chains, accessories, canopies, hickeys, 
casings, sockets, holders, reflectors, driver, diffusers, frames, recessing boxes, etc. as 
shown on the PLANS.  Refer to the requirements of the PLANS. 

B. Deliver all lighting poles complete with mounting hardware, welded ports, base covers, 
hand hole covers, associated hardware, pole caps, etc. as shown on the PLANS.  Refer to 
the requirements of the PLANS. 

2.04 PROTECTION 

A. Protect all fixtures, lenses and louvers from damage.  Leave protective coverings on 
lenses and louvers until fixtures are installed.  Replace all damaged lenses and louvers 
immediately prior to final inspection at no cost to the OWNER. 

2.05 SUBSTITUTIONS 

A. Comply with requirements of the Contract Specifications. 

PART 3 - EXECUTION 

3.01 INSTALLATION AND TESTING 

A. Maintain perfect horizontal and vertical alignment of fixtures throughout. 
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B. Do not locate circuiting splices or taps within an arm, stem or chain. 

C. Replace any damaged fixture or lens at no cost to the OWNER. 

D. Support all pendant fixtures with swivel type hangers. 

E. Install recessed luminaries to permit removal from below, to gain access to outlet or 
prewired fixture box. 

F. Locate fixtures where shown on the PLANS and coordinate fixture location such to avoid 
interference with piping, fans, ducts, and other obstructions.  Obtain approval of any 
location differing from the location shown on the PLANS. 

G. Furnish and install outlet box for photocell mounting as specified in Section 16300 
“Wiring Devices”.  Orient and make wiring connections to photocell per photocell 
manufacturer’s recommendations. 

H. Lighting fixtures shall not be used as raceways for conductors that do not supply the 
connected fixtures.  

3.02 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16500 

PANELBOARDS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Furnish and install panelboards and surge protective devices where indicated on the 
PLANS and as specified herein. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work 

C. The PLANS designate the type, size, ratings, and other requirements of the equipment 
specified in this Section.  

D. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 SUBMITTALS 

A. Submit Shop Drawings in accordance with Section 01300 of the Specifications.  For each 
individual Panelboard include: 

1. Panelboard dimensions 

2. Ratings 

3. Branch circuit breaker schedules  

4. Main circuit breakers size 

5. Protective device coordination curves and current limiting circuit breaker/fuse 
peak current let through curves 

6. Transformer impedance, where applicable 

B. Submit Operations and Maintenance Manuals (O&M) in accordance with Section 01730 
of the Specifications.  Include: 

1. Copies of the approved shop drawings 

2. On-site/field test data. 
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1.04 QUALITY ASSURANCE 

A. Panelboards to be U.L. labeled “U.L. 67”, “U.L 508” and meeting Fed. Spec. WP-115, 
Type 1, Class 1, latest revisions.  Breakers to meet Fed. Spec. WC-375, latest revision. 

1.05 DELIVERY, STORAGE, HANDLING, AND TOOLS 

A. Deliver, receive, unload and handle equipment by suitable methods.  Store in climate 
controlled (temperature and humidity, etc.) environment in original packaging, or, in 
protective plastic wrapping. 

B. Provide breaker test set for Solid-State-Trip units for each type used. 

1.06 ACCEPTABLE MANUFACTURERS 

A. All Panelboards on the project shall be manufactured by a single Panelboard 
manufacturer. 

B. 208/120 volts A.C., 3-phase, 4-wire Mini-power Center Transformer/Panelboard: 
 

1. Square D Type Mini-power Zone with specified accessories. Approved equal 
Panelboards manufactured by Eaton Cutler-Hammer or Asea Brown Boveri are 
acceptable as equals. 

1.07 SPECIAL MANUFACTURER’S SERVICES 

A. Prepare an arc-flash study, harmonic study, and a coordination study, complete with short 
circuit calculations and coordination curves, etc. as required by and in compliance with 
Section 16140 “Switchboards” paragraph 1.08 “Special Manufacturer Services”. 

B. Manufacturer's technical representative is to set, adjust and test all electronic trip circuit 
breakers, etc. in the presence of a representative of the Owner.  The settings will be based 
on coordination and short circuit studies performed in compliance with Section 16140 
“Switchboards” paragraph 1.08 “Special Manufacturer Services”.  Provide the Owner 
with test report certified by the manufacturer.  Include a record of all settings. Format and 
quantity of reports shall be per the requirements of Section 01300 of the Specifications.  
The Manufacturer shall furnish the protective device of the appropriate characteristics 
that shall be the most suitable for the proper protection and coordination of the system at 
No Additional Cost to the Owner. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Bussing Requirements: 

1. Main Bus: 
a. All buses shall be tin-plated copper, distributed phase sequence type, and 

shall extend the full length of the panelboard. 
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b. Refer to the PLANS for bus ratings.  Ratings to be established by heat 
rise tests with maximum hot spot temperature on any connector or bus 
bar not to exceed 50 degrees Celsius rise above an ambient of 40 degrees 
Celsius. 

c. Circuit numbering to be such that odd numbered circuits are on the left 
and even numbered on the right facing the front of the panel. 

2. Ground Bus: 
a. Each panelboard shall have a tin plated copper ground bus for connecting 

equipment grounds.  Ground bus shall not be connected to the neutral 
bus.   

B. Circuit Breakers: 

1. General: 
a. Circuit breakers to be single pole, two pole or three pole as shown on the 

PLANS.   

b. All breakers to be quick-make, quick-break thermal magnetic molded 
case, with inverse time thermal trip and instantaneous time magnetic trip.  
Multi-pole breakers to be common trip with a single trip handle.  Provide 
overload tripping elements in each pole.  A tripped condition to be 
indicated by the breaker assuming a neutral position between “ON” and 
“OFF”. 

c. Circuit breakers to be equipped with individually insulated, braced and 
protected connectors.  Affix large, permanent, individual circuit numbers 
to each breaker in a uniform position. 

d. Circuit breakers for lighting circuit protection are not to be larger than 20 
amperes. 

e. Padlock attachments shall be provided for circuit breakers where shown 
on the PLANS. 

f. Provide lugs as required to facilitate the field wiring termination shown 
on the PLANS. 

2. Circuit breaker interrupting ratings and type to be as follows: 
a. Main Circuit Breakers in Mini-power Centers: 

1) Minimum U.L listed Symmetrical Current Interrupting rating 
(A.I.C. rating) at rated voltage shall be as shown and required by 
the PLANS. 

2) Panelboards shall be provided with high interrupting capacity or 
current limiter type breakers where necessary to withstand the 
available short circuit or limit it to a value which the downstream 
breakers can withstand. 

3) Provide as manufactured by Square D Company Type FC, or 
approved equal by Asea Brown Boveri, Eaton Cutler-Hammer 
Corporation. 
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b. Branch Circuit Breakers in Mini-power Centers: 

1) U.L listed Symmetrical Current Interrupting 10,000 A.I.C. 
symmetrical at rated voltage.   

2) Provide as manufactured by Square D Company Type QO, or 
approved equal by Asea Brown Boveri, Eaton Cutler-Hammer 
Corporation. 

C. Miscellaneous Requirements: 

1. Integrated Equipment Rating:  Each panelboard, as a complete unit, shall have a 
rating equal to or greater than the integrated equipment rating shown on the 
PLANS. 

2. Provide a minimum of 20 percent spares on all panelboards and/or as shown on 
panel schedules on the PLANS. 

2.02 MINI-POWER CENTER TRANSFORMER 

A. General: 

1. All windings shall be copper. 

2. Transformer shall be totally encapsulated in epoxy resin. 

3. Furnish with two (2) 5 percent full capacity primary taps below rated primary 
voltage. 

4. 115 degrees Celsius temperature rise above 40 degrees Celsius ambient. 

5. All insulating materials shall be in accordance with NEMA ST20 standards for a 
175 degree Celsius U.L. component recognized insulation system. 

B. Enclosure:  NEMA-3R, painted steel 

2.03 NAMEPLATES 

A. General: 

1. Type:  3-ply, 1/8” thick, rigid thermoset phenolic resin laminated cellulose paper 
base engraving stock per ASTM D-709, Type I.  Nameplates shall be ASTM 
Grade ES-1, ES-2, or ES-3 as applicable for the face and lettering colors 
specified hereinafter.  Flexible or acrylic tags will be not be accepted. 

2. Color:  Black-White-Black 

3. Lettering:  1/2 inch height, minimum, engraved through the face layer to the 
melamine middle layer. 

4. Accessories:  Provide holes for mechanical fastening. 

2.04 SURGE PROTECTIVE DEVICE  

A. Furnish and install Surge Protective Devices (SPD) where required by the PLANS.  Each 
SPD shall have the following features: 
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1. Number of phases and system configuration (delta, wye grounded) to match and 
fully protect the bus to which the SPD is connected. 

2. SPD shall be tested with the ANSI/IEEE Category C high exposure waveform of 
10 kA for 8 x 20 microseconds, at minimum. 

3. Visual indication of SPD status 

4. Surge counter 

5. Provide dry contact failure status output contact.  Contact shall be rated for 120 
volts A.C. and shall satisfy the requirements of the PLANS. 

6. UL 1449 

7. 10 year minimum warranty 

8. SPD surge current withstand ratings shall be as follows: 

Panelboard Voltage Minimum Current Withstand 
rating (Ampere per phase) 

Minimum Current Withstand 
rating (Ampere per mode) 

120/208 volts AC 80kA 40kA 

B. Enclosure: 

1. SPD located indoors in environmentally controlled rooms:  NEMA 3R 

C. Manufacturer:  Innovative Technologies Model PTX 120, Surge Suppression Inc. or 
approved equal.   

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install panelboards at the locations shown on the PLANS per the manufacturer’s 
instructions and recommendations. 

B. Top of all panelboards shall be at no higher than 6 foot 0 inches above the finished floor 
elevation, unless specifically noted otherwise on the PLANS. 

C. Tagging:  

1. Tag equipment with the name as it appears on the PLANS using the specified 
nameplates.  Panelboard nameplate shall also include: voltage ratings, phase, 
wire, ampere rating, AIC and withstand current rating, size and type of the main 
circuit breaker OR Main Lug Assembly (as applicable).   

2. Panelboards shall be provided with typed circuit schedule including circuit 
number, breaker rating and circuit description.   

D. Balance phases as closely as possible and type in directory at the close of the job.  Use 
erasable pencil to indicate “Spares” and “Spaces”. 
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E. For surface mounting, use support channel per the requirements of Section 16150 
“Raceways, Fittings and Supports” and per the details shown on the PLANS.  For floor 
mounting, provide equipment pad as shown on the PLANS. Also refer to the details 
shown on the PLANS. 

F. Connect SPD per the requirements of the PLANS and in accordance with the SPD 
manufacturer’s recommendations. 

3.02 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16550 

GROUNDING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Provide grounding in accordance with the PLANS, these Specifications and the National 
Electrical Code “N.E.C.”  Included within this section are furnishing and installing all the 
wire, connections, and other devices associated with the grounding system associated 
with the aforementioned. 

1.02 RELATED REQUIREMENTS 

A. The Contract Documents are complementary; what is called for by one is as binding as if 
called for by all. 

B. It is the CONTRACTOR’s responsibility for scheduling and coordinating the Work of 
subcontractors, suppliers, and other individuals or entities performing or furnishing any 
of CONTRACTOR’s Work. 

C. Related work as called for on the PLANS, as specified herein or in other Sections of the 
Specifications. 

1.03 SUBMITTALS 

A. Submit shop drawings on all grounding system product and in accordance with Section 
01300 of the Specifications.  Include material safety data sheet for ground enhancement 
material. 

B. Submit Operations and Maintenance Manuals (O&M) in accordance with Section 01730 
of the Specifications.  O&M Manuals shall include copies of the approved shop 
drawings, and on-site/field test data. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Ground electrodes shall be minimally sized 3/4” diameter by 10 feet length rods of high 
conductivity copper clad steel as manufactured by Erico (Cadweld), or approved equal. 

B. Connections between ground electrode and grounding electrode conductors shall be made 
below grade using Cadweld, Burndy Thermoweld, or equal thermite reaction welding 
system.  Exception: Connections between ground electrode and grounding electrode 
conductors made inside an accessible underground Grounding System Test Well, only 
where noted/detailed/shown on the PLANS, shall be permitted to be made with tin-plated 
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Bolted Ground Lug connectors as manufactured by BURNDY Type GK, or approved 
equal. 

C. Grounding electrode conductors/wire shall be green insulated stranded copper.  Use bare 
copper for grounding grids only (as shown on the PLANS).  

D. Equipment and/or static voltage and/or any other ground buses/bars (for any other type of 
use) called for on the PLANS and Specifications shall be tin-plated copper. 

2.02 GROUND ENHANCEMENT MATERIAL 

A. The Contractor shall encase the underground ground electrodes with the hereinafter 
specified Ground Enhancement Material.   

B. Material:  Low resistance non-corrosive carbon based backfill material, free of concrete 
and bentonite.  Material shall not require periodic wetting or other Owner intervention in 
order to maintain its conductivity. 

C. Application:  Suitable for use as backfill material in rocky, sand, gravel, and other high 
resistance soil types to lower the ground resistance.  Suitable for use in horizontal and 
vertical trench applications. 

D. Manufacturer:  Harger Model “Ultrafill”, Erico “Ground Enhancement Material (GEM)”, 
or approved equal. 

PART 3 - EXECUTION 

3.01 GENERAL: 

A. Connect each Ground Bus/bar directly to the Grounding Network conduit routed in the 
duct bank system in addition to the Grounding System around the manhole/handhole, as 
also shown on the PLANS. 

B. Extend a dedicated equipment ground wire, minimum size No. 6 AWG green insulated 
wire, from each Ground Bus/bar to each individual conduit system grounding bushings, 
each cable clamp, each support channel, etc. housed inside the associated electrical 
manhole/handhole.  Also, refer to the PLANS 

C. Ground all electrical and instrumentation equipment, including lights, receptacles, 
instruments, etc., with a separate equipment ground wire installed in the conduit with the 
power conductors. 

D. Install grounding system electrically and mechanically continuous throughout.  System 
neutral shall be bonded only at the building service transformer. 

E. Ground lighting transformer neutrals to their housing and bond the housing to the 
equipment grounding conductor. 
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F. Connect equipment grounding conductors to ground bars or busses provided at 
panelboards, motor control centers, disconnect switches, switchgears, etc., from which 
the equipment is served. 

G. Where the equipment has no facility to attach an equipment ground wire, use a Burndy 
Quicklug or equal.  Clean the metal surface under the lug to bright metal so that good 
contact can be made.  Repaint metal surfaces after the lug and connecting ground wires 
are installed. 

H. Make ground connections to equipment by using ground lugs or ground bars, where they 
are provided. 

I. Use a thermite reaction welding system process as previously specified to make 
connections to ground plates; and, at any joint or connection which will be inaccessible 
after the construction.  Exception:  Connect to Grounding System Test Wells as 
previously specified and as also shown on the PLANS.  Do not cover until each 
connection has been inspected by the Owner. 

J. Furnish bonding jumpers as shown or as otherwise required by the National Electrical 
Code “N.E.C.”  Use stranded copper wire. 

K. Inside buildings and at above ground level and through concrete floor slabs, route the 
ground wire(s) in a conduit raceway system.  Fill annular space between ground wire and 
conduit with Crouse Hinds, Nelson or Raychem watertight and flame-retardant sealant. 

L. Connect ground wires entering outlet boxes in such a manner that removal of the 
receptacle will not interrupt the continuity of the grounding circuit.  A grounding screw 
attached to the box, and used for no other purpose, may be used to accomplish this. 

M. After ground wire connections have been made to equipment, to structures, in test wells 
and encased grounding electrode accessibility ground port enclosures, etc., the Contractor 
shall apply “3M” 1601 Clear-Color Fast Drying Sealer and Insulator, or approved equal 
corrosion resistant and moisture repelling electrical coating/spray to all exposed wiring 
and all wire connections, inclusive of mechanical and exothermic weld connections.  
Coordinate application with the Owner. 

N. Test grounding in accordance with Section 16800. Maximum resistance to ground shall 
not exceed 2.0-ohms.  At no additional cost to the owner, install additional ground plates 
over the number required by the PLANS, as necessary to accomplish the 2.0-ohms or less 
resistance. 

O. Install a bonding jumper from the grounding lug of each Conduit-Grounding-Bushing to 
the ground bar or bus of each enclosure and/or equipment housing (such as pull boxes, 
junction boxes, panelboards, motor control centers, transformers, automatic transfer 
switches, instrument and control panels, etc.), as applicable.  Instrument Grounds to be 
separate from power grounds. Instrument ground to be insulated up to the connection to 
the ground grid.  Also refer to details shown on the Drawings.  Bonding jumper wire for 
Conduit system Grounding-Bushings shall be STRANDED bare copper wire with 
minimum of 19-strands.  Bonding jumper wire size as required by the National Electrical 
Code “N.E.C.”, however, minimum wire size shall be #10 AWG. 
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P. Where Grounding System bare copper underground conductors pass through a transition 
from soil to concrete/mud slab concrete/flowable fill concrete/etc., the conductors shall 
be wrapped with 20 mil polyvinyl chloride based Pipe Tape using a 50 percent overlap.  
Pipe tape coverage shall be installed at the point of the transition and an additional 12 
inches of distance beyond either side of the point of transition/contacted region. Pipe 
Tape shall be 3M Company No.51, or approved equal. 

Q. Ground Enhancement Material Installation: 

1. All underground grounding electrodes shall be encased in an envelope of 
grounding enhancement material extending beyond the extents of the grounding 
electrode a minimum of 4 inches in all directions.   

2. Prior to installation, all ground enhancement material shall be mixed with water 
into a slurry in accordance with the ground enhancement material manufacturer’s 
installation instructions.  Salt water shall not be mixed with the grounding 
enhancement material.   

3. Refer to and comply with the installation details shown on the PLANS.  
Additionally, follow the ground enhancement manufacturer’s installation 
instructions. 

3.02 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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SECTION 16800 

CALIBRATION, TESTING AND SETTING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Provide all equipment and labor required for calibration, setting and testing as described 
herein or otherwise required.  All tests shall be witnessed by the OWNER or the 
OWNER’s designated representative.  Give written notification of the tests at least seven 
days prior to the desired date to perform the tests.  Repair or replace all defective 
material, equipment or workmanship disclosed as a result of these tests at no cost to 
OWNER. 

B. All work, including installation, connection, calibration, testing, and adjustment, shall be 
accomplished by qualified, experienced personnel working under continuous, competent 
supervision.  The completed installation shall display competent work, reflecting 
adherence to prevailing industrial standards and methods. 

C. Tests:  The Contractor shall make all tests required by these specifications, or other 
authorities having jurisdictions.  All such tests shall be performed in the presence of the 
OWNER or the OWNER’s designated representative.  The Contractor shall furnish all 
necessary testing equipment and pay all costs of tests, including all replacement parts and 
labor necessary due to damage resulting from damaged equipment or from test and 
correction of faulty installation. 

1.02 SUBMITTALS 

A. Submittals shall include copies of the test results/reports.  Submittals shall be per the 
quantity and format requirements of Section 01300 and 01730 of the Specifications.  
Include the following at minimum: 

1. Test results, inclusive of catalog number/drawing cross-reference, where 
applicable, and any other data entered on the field test report 

2. Testing Plans 

3. All test instrument data sheets and calibration certificates  

1.03 TEST PLAN AND TEST RESULTS 

A. Performance:  Testing shall be performed in compliance with the approved Test Plan.  
The Test Plan shall be submitted in accordance with the outline given below.  Provide the 
OWNER with typewritten results of all tests, including a description of the equipment 
tested, the date and time of day tested, names of witnesses, weather conditions; and test 
values and results. 

B. Test plan:  At minimum, Submit a Test Plan for each of the Sections listed in Division 16 
of these specifications.  Test Plan shall be submitted at least two (2) weeks prior to the 
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desired date and time of the test.  Test Plan shall clearly identify the following, as 
applicable: 

1. Desired date and time to perform the test 

2. Name of Entity/individual that shall perform the test 

3. Test procedures and recording data sheets 

4. Name, description, catalog number, calibration date, and calibration entity’s 
name of each of the test instruments to be used in executing the test 

5. Expected duration of the test 

6. Request for type, time and duration of any shutdown that may be required during 
the test. 

C. Test Results:  Submit Test Results for each of the Sections listed in Division 16 of these 
specifications.  Test Results shall be submitted no later than at least two (2) weeks after 
the last date of the respective test.  Test Results shall be typewritten and shall include the 
following, as minimum: 

1. All data and information provided in the Test Plan 

2. Name of Entities and individuals that attended and witnessed the test 

3. Weather Conditions 

4. Tabulated test values and results 

5. Corrective measures taken and/or to be taken toward defective material, 
equipment or workmanship disclosed as a result of these tests.  Also include Re-
Test dates and procedures for defective material, equipment or workmanship 
disclosed from the previous test. 

1.04 TEST EQUIPMENT 

A. Each test instrument shall have been certified by an established calibration laboratory 
within the six (6) months prior to its use in testing and calibration procedures.  
Calibration shall be traceable to the National Institute of Standards and Technology 
(NIST). 

PART 2 - PRODUCTS 

A. No products are required by this Section of the Specifications. 

PART 3 - EXECUTION 

3.01 INSULATION RESISTANCE (MEGGER) TESTS: 

A. Use a minimum 500 volt megohmeter. 

B. Take each reading for at least one minute. 
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C. Include the following tests: 
Equipment Minimum Resistance 

115 and 230 volt motors 5.0 Megohms 

460 volt motors 7.0 Megohms 

600 volt transformer winding 100.0 Megohms 

600 volt wiring up to 1000 ft. 25.0 Megohms 

  

Coordinate minimum values shown with equipment manufacturer’s recommendations. 

D. Test all transformer windings as follows: 

1. Primary to ground 

2. Secondary to ground  

3. Primary to secondary 

E. Record and submit all Megger readings to the OWNER/ENGINEER for review and 
record keeping purposes.  Neatly type all readings and organize in a Database table form.  
Incremental megger readings shall also be recorded and included in the table. 

3.02 GROUND TEST  

A. Ground System testing shall be performed by an independent professional testing 
company specialized in, and well equipped to perform, ground resistance testing. 

B. Ground testing shall assure resistance to ground values listed in the Grounding 
Specification.  All tests must be witnessed by the Owner or the Owner's designated 
representative.   

C. At a minimum, test each of the following separately, with ground under test isolated from 
other grounds: 

1. Each process area/building grounding network, i.e., Primary Treatment Complex 
2, etc.  Furnish and install additional grounding/ground electrodes if the 
resistance to ground measures more than the values stipulated in the Grounding 
Section of the Specifications.  This shall be executed at no additional cost to the 
Owner. 

2. Each manhole,  

3. Each handhole, 

D. Finally, after all tests of each individual process area/building, manhole, handhole, etc., 
are performed as previously specified, perform a final test after all of the individual 
process areas/buildings, manholes, handholes, etc. grounding networks are interconnected 
as also shown on the PLANS. 

3.03 MOTORS 
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A. Test the insulation resistance (megger test) of all motors installed under this Contract 
inclusive of process mechanical drive motors and the Heating and Ventilation System 
drive motors such as exhaust fans, fan and coil units drive motors, etc.  Test all motors in 
accordance to with subsection 3.01 above. 

B. Dry out any wet insulation by use of space heaters or other approved methods. 

C. Check coupling alignment, shaft end play, lubrication, and other mechanical checks as 
required.  Follow manufacturer’s instructions. 

D. Check for proper motor rotation. 

3.04 RECEPTACLES 

A. Test all receptacles for proper connections and grounding.  Use an approved plug-in 
tester equal to Woodhead 1750 or Hubbell 5200. 

3.05 CONTROL CIRCUITS 

A. Check all circuits for continuity, proper connection, and proper operations. 

B. Set all time delay relays and timers for the desired operations.  Record the settings, 
indicating the relay or timer, its location, and the setting used.  Verify all settings with a 
stopwatch. 

3.06 CONTINUITY TESTS 

A. Perform continuity test on all low voltage conductors (600 volt, and below, wiring 
system).  Continuity test must be performed after wiring is pulled in the conduit system 
and/or underground electrical system (as applicable).  Continuity test must be performed 
on each conductor between its source and final destination (point of termination to 
load/device/etc.).  Utilize Ohmmeter for this test.  Ohmmeter must be set to lowest ohm 
setting (highest resolution). 

3.07 480 VOLT SWITCHBOARDS AND VARIABLE FREQUENCY DRIVES 

A. Set all feeder circuit breakers and protective relaying system. 

B. Take and record voltage and current (amperage) readings on all feeders to ensure proper 
phase balance. 

C. Refer to and comply with the requirements of Specification Section 16140 
“Switchboards” 

D. Refer to and comply with the requirements of Specification Section 16483 “480 Volt 
Variable Frequency Drive”. 
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3.08 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment for work performed under this Section.  Include 
cost of same in Contract price bid for work of which this is a component part. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes the construction and warranty of a fully functioning irrigation system, with  

permanent bubblers for trees;  restoration of existing irrigation system within the LOC to the 
condition indicated in the Record Drawings; spray irrigation at base of new fence for seeded, 
sodded and planted areas outside the fence within the LOC; and temporary above ground spray 
irrigation system to any areas not reachable by the irrigation at the base of the new fence.  The 
irrigation is an expansion of the existing site irrigation system, as documented in Record 
Drawings dated 01-13-2004.  The irrigation covered by this specification is to provide the 
necessary water to support the landscaping shown in the accompanying drawings, and is to 
include: 
1. Rotators/rotors irrigation for seeded and sodded areas outside the new fence 
2. Two bubblers for shade trees that are in lawns rather than in planting beds 
3. One bubbler for smaller trees that are in the screening planting bed. 
4. Restoration of existing irrigation system within the new fence, in the LOC of this project 

only, to condition shown in irrigation Record Drawings dated 1-13-2004. 
5. No irrigation lines or other equipment shall be installed in the 1/2CRZ of any existing tree.   
6. This system is an expansion of the existing irrigation system shown in those record 

drawings. 
7. All equipment and lines shall be marked ‘Non-Potable’ and colored purple to indicate ‘Non-

Potable’ water source, for future conversion to non-potable water. 
8. Any above ground irrigation equipment shall be removed by the Contractor at the end of the 

Plant Establishment period. 
 

B. Related Sections: 
1. Section 602S – Sodding for Erosion Control. 
2. Section 608S – Planting. 
3. The work covered by these sections shall be the work of a single contractor. 

1.2 REFERENCES 
A. ASTM International: 

1. ASTM D1785 (ANSI B72.7): Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120. 
2. ASTM D2241 09 (ANSI B72.2): Standard Specification for Poly (Vinyl Chloride) (PVC) 
Pressure Rated Pipe (SDR-PR). 
3. ASTM D2466: Standard Specification for Poly (Vinyl Chloride (PVC) Plastic Pipe Fittings, 
Schedule 40. 
4. ASTM D2564 -12 (ANSI B72.16): Standard Specification for Solvent Cements for poly 
(Vinyl Chloride) (PVC) Pipe and Fittings, 
5. ASTM D2855 - 96 (ANSI K65.55): Standard Recommended Practice for Making Solvent-
Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings. 
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1.3 SUBMITTALS 
A. As Built Drawings: Provide as-built drawing to the Owner, along with a proposed seasonal 

watering schedule. Changes to the watering schedule must be submitted as the project 
progresses. 

B. If necessary, obtain an irrigation variance from Austin Water Utility and provide a copy to the 
Owner. 

C. Cut sheets for all proposed materials. 
D. Pressure tests at water source. 
E. Irrigation license for licensed irrigator. 

1.4 QUALITY ASSURANCE 
A.   Perform Work in accordance with the recommendations of the manufacturer and with the 

best standard practice for this type of work.  Care must be taken to keep the inside of the 
pipes clean and free of dirt, rock, cutting, etc. Flush all systems clean prior to installing 
sprinkler heads. 

B.   Codes and Permits: Install all work according to applicable codes and ordinances of the City, 
the National Electrical Code, and any other governing codes and regulations. Obtain and pay 
for all required permits. 

C. Site Conditions: Before ordering materials or beginning work, verify dimensions of existing 
and new work. 

D. Safety and Protection:  Send proper notices, make all necessary arrangements and 
perform other services required for the care, protection and maintenance of public utilities, 
and services, including fire plugs, telephone and telegraph poles and wires, and all other 
items of this nature on or about the site, assuming all responsibility and paying all costs for 
which the Owner may be liable.  All work shall be performed in accordance with the national 
"Occupational Safety and Health Standards" (OSHA). 

 
E. All irrigation work shall be performed under the direct supervision of a licensed irrigator, 

who will be present on the site during all irrigation work. 
PART 2 PRODUCTS 

A. Piping and Fittings: 
1. General:  Use only new materials of brands and types noted on drawings, specified herein, 

or approved equals.  The contractor shall remove damaged and defective pipe from the 
site.   

2. Permanent water source is non-potable or may be converted to non-potable water in the 
future.  All pipes and fittings shall indicate and be colored purple. 

B. PVC Pipe and Fittings: 
1. Pressure Main Line: 

a. Main line piping shall be Class 200 PVC solvent-weld pipe.  
b. Pipe shall be made from an NSF approved Type I, Grade I, PVC compound 

conforming to ASTM resin specification D1785.  All pipe must meet requirements as 
set forth in Federal Specification PS-22-70, with an appropriate standard dimension 
ratio. 

2. PVC Non-Pressure Lateral Line Piping: 
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a. Non-pressure buried lateral line piping shall be PVC class 200 with solvent-weld joints. 
b. Pipe shall be made from NSF approved, Type I, Grade II PVC compound conforming 

to ASTM resin specification D1784.  All pipe must meet requirements set forth in 
Federal Specification PS-22-70 with an appropriate standard dimension ratio. 

3. All PVC pipe must bear the following markings: 
a. Manufacturer's name. 
b. Nominal pipe size. 
c. Schedule or class. 
d. Pressure rating in P.S.I. 
e. NSF (National Sanitation Foundation) approval. 
f. Date of expiration. 

4. PVC solvent-weld fittings size 4" or smaller shall be Schedule 40, I-2, II-I NSF approved 
conforming to ASTM test procedure D2466.  All 4" or larger shall be push on, deep socket 
joint, ductile iron fittings, ASTM Grade 70-50-05, as manufactured by Harco, Lynchburg, 
VA. 

5. Solvent cement and primer for PVC solvent-weld pipe and fittings shall be of type and 
installation methods prescribed by the manufacturer. 

6. PVC Joints:  
a. PVC Pipe 4" and larger shall have provisions for expansion and contraction provided in 

the joints.   
7. All fittings shall bear the manufacturer's name or trademark, material designation,  

applicable I.P.S., schedule number and NSF seal of approval. 
8. Sleeves:  Sleeve material shall be Sch 40 PVC two (2) sizes larger than the piping or wire 

to be sleeved unless noted otherwise.  Sleeves will be provided by irrigation contractor 
unless noted otherwise.  

C. Gate Valves: 
1. Gate valves 3" and smaller:  Gate valves shall be 125 lb. SWP bronze gate valve with 

screw-in bonnet, non-rising stem and solid wedge disc.  Valves shall have threaded ends 
and shall be equipped with a bronze hand-wheel.  Valves shall be similar to those 
manufactured by Nibco, model T113 or approved equal. 

2. Gate valves for 4" and larger:  Gate valves for 4" and larger shall be iron body, brass or 
bronze mounted AWWA gate valves, with a clear waterway equal to the full nominal 
diameter of the valve, rubber gasket for a continuous working pressure of 150 psi.  Valve 
shall be equipped with a square operating unit. Valves shall be similar to those 
manufactured  by Nibco Model P-619-RW or approved equal. 

D. Quick Coupling Valves:   
1. Quick coupling valves shall have a bronze two-piece body designed for working pressure of 

150 P.S.I. operable with quick coupler.  Key size and type shall be shown on plans.  Valves 
to be on SCH 80 O-ring swing joint and installed in 12" x 18" valve boxes. 

2. Permanent water source is non-potable.  All valves boxes, including those for quick 
couplers from potable water supply, shall be purple to indicate. 

E. Control Wiring: 
1. Connections between the automatic controllers/satellites and the electric control valves 

shall be made with direct burial, insulated copper wire AWG-U.F. 600 volt.    Common wire 
shall be a different color for each controller/satellite.  Common wire colors shall not be the 
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same color as any of the pilot wires.  Install in accordance with valves manufacturer's 
specifications and wire chart.  In no case shall wire size be less than #14 AWG. 

2. Wiring shall occupy the same trench and shall be installed along the same route as 
pressure supply or lateral line wherever possible. 

3. Where more than one (1) wire is placed in a trench, the wiring shall be taped together at 
intervals of ten (10) feet.  

4. An expansion curl shall be provided within three (3) feet of each wire connection.  
Expansion curl shall be of sufficient length at each splice connection at each electric 
control, so that in case of repair, the valve bonnet may be brought to the surface without 
disconnecting the control wires.  Control wires shall be laid loosely in trench without stress 
or stretching of control wire conductors. 

5. Field splices between the automatic controller and electrical control valves, less than 1000' 
apart, will not be allowed without prior approval of the Architect. 

6. All field splices shall be installed in a 10" round valve box, with min. 18" deep pea gravel for 
drainage of valve box.  

F. Electrical Control Valves: 
1. All electric control valves shall be of the same manufacturer and as designated on the 

drawings. 
2. All shall be constructed of a glass-filled nylon body and bonnet, pressure regulating range 

of 20 to 200 psi, nylon reinforced rubber diaphragm, brass flow control stem, and self 
cleaning stainless steel screen. 

3. Provide and install one control valve box for each electric control valve.  
4. Water source is or may be converted to non-potable.  All valve boxes shall be purple to 

indicate non-potability.  

G.  Control Valve Boxes: 
1. Use 10" x 10-1/4" round box (Carson Industries #910-12B with green bolt down cover or 

approved equal)  for all gate valves and for all wire field splices.  Provide minimum 6" deep 
clean pea gravel in bottom of all valve boxes (valves to have minimum 2" clearance).  Valve 
box extensions shall be used to adjust the height of the valve box cover to be at appropriate 
grade level. 

2. Use 9-1/2" x 16" x 11" rectangular box (Carson Industries 1419-12B with green bolt down 
cover or approved equal) for all electrical control valves, quick coupling valves.  Provide 
minimum 6" deep clean pea gravel in bottom of all valve boxes (valves to have minimum 2" 
clearance).  Valve box extensions shall be used to adjust the height of the valve box cover 
to be at appropriate grade level. 

3. Permanent water source is or may be converted to non-potable.  All valve boxes shall be 
purple to indicate non-potability.  

H.  Sprinkler Heads: 
1. Spray heads shall have a screw adjustment. 
2. Riser nipples for all sprinkler heads shall be the same size as the riser opening in the 

sprinkler body. 
3. All sprinkler heads of the same type shall be of the same manufacturer.  
4. All sprinkler heads which are installed next to curb, sidewalk, hardscape, or wall to have 

riser check valve installed at base of head.  
5. Water source is or may be converted to non-potable.  All equipment shall be purple to 

indicate non-potability. 
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I. Automatic Controllers/Satellites: 
1. Automatic controllers shall be as indicated, and shall have the following capabilities: 

(1) Multiple cycle start capacity 
(2) Flexible calendar program, and capability of being set to water every five days 
(3) Rain sensor 
(4) Water conservation control, including the capability of being set to water every 5 days 

2. The Owner's Representative shall approve the final location of automatic controller prior to 
installation. 

3. Controller shall be housed in an exterior plastic cabinet, or as indicated on drawings. 
4. Controller shall be Hunter Pro-C, or approved equal. 

J. Control Wire Splices 
1. Control wire splices shall be made with 3M-DBY wire connectors and sealant, or an 

approved equal. Connectors shall be of the proper size to match the wire.  Only make wire 
splices in valve boxes or junction boxes approved by the Owner's representative. 

K. Tree Bubblers 
1. Tree bubblers shall be the type as shown on plans with a ½” female inlet.  Tree bubbler 

shall be a pressure-compensating spray nozzle as specified on the equipment schedule, 
and operate between 20-75 psi. 

L. Spray Pop-Up Heads 
1. Pop-up spray heads shall be the type as shown on approved shop plans with a ½” female 

inlet.  The nozzle shall have the angle of trajectory specified on the equipment schedule, 
and a screw adjustment for regulating the spray radius.   

2. Rotary pop-up heads shall be the type as shown on plans.  Rotary pop-up heads shall be 
installed in a cycolac case.  Head shall pop-up until the nozzle is a minimum of 2” above 
ground level.  All internal parts shall be removable from above ground. 

M. Drip Irrigation 
1. Drip irrigation shall be installed 4 inches below soil. No installation of drip pipe shall be 

directly under mulch   
2. Drip emitter spacing shall be 12” at .9 GPH 
3. All drip irrigation valves shall have a filter and pressure reducer on them. 

N. Swing Joint Nipples 
1. All swing joint nipples shall be made of polyvinyl chloride, schedule 40, threaded pipe.  

Fittings at swing joints shall be schedule 40 PVC threaded elbows. 

O. Wireless Rain/Freeze Sensor 
1. The rain/freeze sensor shall be of the type shown on the approved shop drawings. 

 
PART 3 - EXECUTION 

3.1 INSPECTION - SITE CONDITIONS 
 
A. All scaled dimensions are approximate.  The Contractor shall check and verify all dimensions. 
B. Protection and Repair of Underground Utilities:  The Contractor shall be responsible for staking 

and/or requesting the proper utility company to stake the exact location of any underground 
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lines including but not limited to electric, gas, and/or telephone service.  Should utilities not 
staked be found during excavations, the Contractor shall promptly notify the Owner’s 
Representative.  Failure to do so will make the Contractor liable for any and all damage to such 
utilities arising from his operations. 

C. The contractor shall take whatever precautions are necessary to protect these underground 
lines from damage, and, in the event damages do occur, all damage shall be repaired by the 
Contractor.  All costs of such work shall be paid by the Contractor. 

D. Protection of Property:  The contractor shall be responsible for the preservation and protection 
of all site conditions to remain.  In the event damage does occur, all damage shall be 
completely repaired to its original condition.  All the costs of such work shall be paid by the 
Contractor. 

E. The Contractor shall carefully check all grades to satisfy himself that he may safely proceed 
before starting work on the sprinkler irrigation system. 

3.2 PREPARATION 

A. Physical Layout: 
1. All main line piping to be installed behind curbs or next to walkways, streets, drives, is to be 

a minimum of three (3) feet from pavement edge.  Protection of roots of existing trees takes 
priority for placement of pipe. 

2. Prior to installation, the Contractor shall stake out all routing of pressure supply lines, 
locations of sprinkler heads, controllers, and sensors. 

B. Water Supply: 
1. Sprinkler Irrigation system shall be connected to water supply and approved by owner 

and/or owner representative.  
 
3.3 INSTALLATION 

 
A. Trenching: 

1. All trenching underneath existing tree canopy shall be done manually and not with 
the use of any trenching machinery.  Protection of the existing trees and native 
vegetation on site is necessary for the contractor to observe during the installation 
of the irrigation. 

2. Dig trenches straight 6"-12" wide with near vertical side and support pipe 
continuously on bottom of trench.  Lay pipe to an even grade.  Trenching 
excavation shall follow layout indicated on drawings and as noted above, Provide 
for a minimum cover of six (6) inches for all non-pressure lines. Provide for a 
minimum cover of six (6) inches for all control wiring.  

3.  If a utility, human-made structure, or roots create an unavoidable obstacle that 
make the six (6) inch minimum depth impractical, the piping must be installed to 
provide at least two (2) inches of select backfill between the top of the pipe and the 
natural grade of the topsoil.  

4. Irrigation system is to be installed above ground, and to be in place only as long is 
required to establish vegetation. 

 
B. Backfilling: 

1. The trenches shall not be backfilled until all required inspections and tests are 
performed.  Trenches shall be carefully backfilled with the excavated materials 
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approved for backfilling, consisting of earth, loam, sandy clay, sand, or other 
approved materials, free from large clods of earth or stones.  Backfill shall be 
mechanically compacted to a dry density equal to adjacent undisturbed soil in 
planting area.  Backfill will conform to adjacent grades without dips, sunken areas, 
humps or other surface irregularities. 

2. A fine granular material backfill will be initially placed on all lateral lines (minimum 
3" depth).  No foreign matter larger than one-half (1/2) inch in size will be permitted 
in the initial backfill. 

3. Where rock is encountered in trenching, 3" of sand above the pipe and 3" of sand 
below the pipe will be used as the initial backfill. 

4. Flooding of trenches will be permitted only with approval of Architect. 
5. The Contractor shall allow joints to set at least 24 hours before pressure is applied 

to the system. 
6. The Contractor shall maintain pipe interiors free of dirt and debris.  The contractor 

shall close open ends of pipe by acceptable methods when pipe installation is not 
in progress. 

7. The Contractor shall not backfill in freezing weather except with the written 
approval from the Owner.  The contractor shall leave trenches slightly mounded to 
allow for settlement after the backfilling is completed.  The Contractor shall remove 
waste materials as the backfilling progresses, and leave site in a neat condition. 

8. If settlement occurs and subsequent adjustments in pipe, valves, sprinkler heads, 
lawn or planting, or other construction are necessary, the Contractor shall make all 
required adjustments without cost to the Owner. 

9. Thrust Blocks:  All main line pipe 4" and  larger shall have thrust blocks installed at 
all fittings installed on the mainline.  Care shall be taken by the contractor to keep 
all concrete on the fittings and from joints of pipe.  Control, power and valve wires 
must be kept free of concrete by the Contractor and placed outside of the thrust.  
Thrust blocks shall be poured against undisturbed ground.  No   pre-cast thrust 
blocks will be allowed. 

 
C. Trenching and Backfill Under Paving: 

1. Trenches located under areas where paving, asphaltic concrete or concrete, will 
be installed shall be backfilled with sand (a layer six (6) inches below the pipe and 
three (3) inches above the pipe) and compacted in layers to 95% compaction, 
using manual or mechanical tamping devices.  Trenches for piping shall be 
compacted to equal the compaction of the existing adjacent undisturbed soil and 
shall be left in a firm unyielding condition.  All trenches shall be left flush with the 
adjoining grade.  The Irrigation Contractor shall set in place, cap, and pressure test 
all piping under pavement prior to the paving work. 

2. Provide for a minimum cover of eighteen (18) inches between the top of the pipe 
and the bottom of the aggregate base for all pressure and non-pressure piping 
installed under asphaltic concrete paving. 

 
D. Valves: 

1. Gate Valves:  The contractor shall install gate valves where requested by the 
owner/owner representative and per details. 

2. Quick Coupling Valves:  Shall be installed in a covered purple valve box by the 
Contractor on main line pipe in locations as requested by the owner/owner 
representative.  The connection between the main line and quick coupler valve 
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shall be with a threaded SCH 80 PVC triple O-ring swing joint and per detail.  A 
manual cut-off valve must be installed between the quick coupler valve and main 
line connection.  The hose bib and hoses connected to the quick coupling valve 
must be labeled , “non-potable, not safe for drinking.” 

3. Electric Control Valves:   
a. Electric control valves shall be installed by the Contractor where shown on 

the drawings and grouped together where practical. 
b. Shall be installed by the Contractor in the specified valve.  The contractor 

shall install valve access boxes on a suitable base of gravel to provide a 
level foundation at proper grade and to provide drainage of the access box 
at the bottom of the valve.  If the valve box does not extend to the base of 
the valve, a valve box extension shall be installed by the Contractor. 

c. The valve shall be connected by the Contractor to the main line.  The 
Contractor shall seal threaded connections on the pressure side of the 
control valves with Teflon tape or approved plastic joint type compound.  
The contractor shall adjust the valves to provide flow rate or rated 
operating pressure required for each sprinkler circuit.   

 
E. Assemblies: 

1. Install NO multiple assemblies in plastic lines.  Provide each assembly with its own 
outlet. 

2. PVC pipe and fittings shall be thoroughly cleaned of dirt, dust and moisture before 
installation.  Installation and solvent welding methods shall be as recommended by 
the pipe and fitting manufacturer. 

3. On PVC to metal connections, the Contractor shall work the metal connections 
first.  Teflon tape or approved equal, shall be used on all threaded PVC to PVC, 
and on all threaded PVC to metal joints.  Light wrench pressure is all that is 
required, use threaded PVC adaptors into which the pipe may be welded. 

4. Thrust Blocks:  Use a minimum 3000 P.S.I. concrete.  Place on undisturbed soil 
around fitting and pipe.  Use a minimum of 1.5 cubic feet per fitting. 

 
F. Line Clearance:  All lines shall have a minimum clearance of six (3) inches from each 

other and (24) inches from lines of other trades or per local codes and governing 
authorities. 

 
G. Automatic Controller:  Hunter IC-0600-SS Modular Controller, 6 stations, Outdoor Model, 

Stainless Steel Cabinet, or as approved.  No Module Required. Commercial Use.  Install 
as per manufacturer's instructions.   

 
H. Lightning Protection:  Additional lightning protection is not needed. 

 
I. High Voltage Wiring for Automatic Controller: 

1. Install as per manufacturer's instructions.  
 

J. Flushing of System: 
1. Before sprinkler heads are set, the contractor shall open control valves and flush 

the lines thoroughly with a full head of water to make sure there is no foreign 
matter in the lines.  The contractor shall flush the main lines from dead end fittings 
for a minimum of five minutes under a full head of pressure. 
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2. Sprinkler heads shall be installed only after flushing of the system has been 
accomplished to the complete satisfaction of the Architect. 

 
K. Sprinkler Heads: 

1. Install the sprinkler heads as designated on the approved shop drawings.  Make 
appropriate adjustments in head layout to accommodate for actual field conditions.  
Notify Architect should need for major adjustments arise. 

2. Spacing of heads shall not exceed coverage as the maximum indicated by 
manufacturer.  In no case shall the spacing exceed head to head coverage.  

3. All sprinklers to attach to lateral lines with swing joints. 
4. Pop-up Rotary Sprinkler Heads:  Shall be installed by the Contractor on swing 

pipe.  Heads installed at curb or edge of walk shall have 6" between perimeter of 
head and concrete.  Heads placed at edge of pavement having no curb shall be 
installed 18" from edge of pavement. 

 
L. Sleeves 

1. All sleeves shall be Sch 40 PVC pipe and to be twice the size of the pipe to be 
housed in the sleeve. Minimum size is to be 4”.  

2. All sleeves are to be installed by the Irrigation Contractor unless noted otherwise. 
3. Irrigation Contractor will bore under existing concrete or pavement to install any 

missed sleeves.  There will be not cutting or patching of new pavement.  Top of 
sleeve pipe to be maximum 30" below finished grade. 

 
3.4 TEMPORARY REPAIRS 

A. The Owner reserves the right to make temporary repairs as necessary to keep the sprinkler 
system equipment in operating condition.  The exercise of this right by the Owner shall not relieve 
the Contractor of his responsibilities under the terms of the guarantee as herein specified. 

 
3.5 EXISTING TREES 
 

A. Do not trench within the 1/2 Critical Root Zone of an existing tree.  Should construction within root 
zone seem unavoidable, contact Architect for direction prior to any trenching. 

 
3.6 FIELD QUALITY CONTROL 
 

A. Adjustment of the System: 
1. The Contractor shall flush and adjust all sprinkler heads for optimum performance 

and to prevent overspray onto walks, roadways, and buildings as much as 
possible. 

2. If it is determined that adjustments in the irrigation equipment will provide proper 
and more adequate coverage, the Contractor shall make such adjustments prior to 
planting.  Adjustments may also include changes in nozzle sizes and degrees of 
arc as required. 

3. Lowering raised sprinkler heads by the Contractor shall be accomplished within 
ten (10) days after notification by Owner. 

4. All sprinkler heads shall be set perpendicular to finished grades  
 

B. Testing of Irrigation System: 
1. The Contractor shall request the presence of the Owner or Landscape Architect in 
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writing at least 48 hours in advance of testing.  The Owner may request multiple 
pressures tests with no additional payment to the Contractor. 

2. Test all pressure lines under hydrostatic pressure of 150 pounds per square inch, 
and prove water tight.  Note:  Testing of pressure mainlines shall occur prior to 
installation of electric control valves. 

3. All piping under paved areas shall be tested under hydrostatic pressure of 100 
pounds per square inch, and proved water tight, prior to paving. 

4. Sustain pressure in lines for not less than two (2) hours.  If leaks develop, replace 
joints and repeat test until entire system is proved water tight. 

5. All hydrostatic tests shall be made only in the presence of the Architect, or other 
duly authorized representative of the Owner.  No pipe shall be backfilled until it has 
been inspected, tested and approved in writing. 

6. Furnish necessary force pump and all other test equipment. 
7. When the sprinkler irrigation system is completed, perform a coverage test in the 

presence of the Architect, to determine if the water coverage for planting areas is 
complete and adequate.  Furnish all materials and perform all work required to 
correct any inadequacies of coverage, prior to planting. 

8. Upon completion of each phase of work, entire system shall be tested and 
adjusted to meet site requirements. 

9. Leakage testing shall be performed in accordance with AWWA Standard C-600. 
 
3.7 MAINTENANCE 
 

Contractor is responsible for maintenance of the irrigation system throughout the Plant 
Establishment Period as defined in 608S.  During the Plant Establishment period, provide 
periodic maintenance of the system including but not limited to the following: 

 
A. Clean nozzles and adjust spray arcs and radii to provide proper coverage and 

prevent overspray onto roadways. 
 
B. Repairing any damage to piping or equipment required to keep the system 

functional. 
 
3.8 CLEAN-UP 
 

A. Clean-up shall be made as each portion of work progresses.  Refuse and excess 
dirt shall be removed from the site, all walks and paving shall be broomed or 
washed down, and any damage sustained on the work of others shall be repaired 
to original conditions. 

B. ALL ABOVE GROUND IRRIGATION EQUIPMENT SHALL BE REMOVED BY 
THE CONTRACTOR AT THE END OF THE PLANT ESTABLISHMENT PERIOD. 

 
3.9 MEASUREMENT AND PAYMENT 
  
 Unless otherwise indicated, no separate measurement or payment for work performed under this 
 Section. Include cost of same in Contract price bid for work of which this is a component part. 
 

END 
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